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GROlViD TO BE BROKEN FOR NAVY ENVIRONMENTAL HEALTH EFFECTS LABORATORY 


The Naval Medical Research and Development Com.Ta.nd (NMRDC) will hold 
ground breaking ceremonies for the new Environmental Health Effects 

' f 

Laboratory at 9:30 a.nt. , Friday, December 6, 1974. - 

This facility, to be utilised by the Naval Medical Research Institute 

S t 

and the Navy Toxicology Unit, will comprise the major deep-diving research 

\ 

facility of the Navy Bureau of Medicine and Surgery. Located on the grounds 
of the National Naval Medical Center, Bafchesda, Maryland, the laboratory 
.is expected to be completed in November, 1976. 

The new laboratory will afiord a modern and extensive cnamber complex 
and associated laboratories for biomedical research on diving problems at 
pressures equivalent to 3,300 feet. The staff will specialise in the 
physiological, behavioral and toxicological aspects of extended saturation 
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F rom : C omman ding Of f icor 
To: Distribution List "A" 

Sub j : Ground Breaking Ceremony for the Naval Environmental 
Health Effects Laboratory; promulgation of 


1. P urpose . To announce the forthcoming ground breaking 
ceremony for the Naval Environmental Health Effects Laboratory 
on Friday, 6 December 1974 at 0930. 

2. Background . The Naval Environmental Health Effects Labora- 
tory will comprise the major deep diving research facility of 
the Navy Bureau of Medicine and Surgery. When completed in Nov- 
ember 1976, it will afford a modern and extensive chamber com- 
plex and associated laboratories for biomedical research on 
diving problems at pressures eauivalent to sea depths reaching 
3300 feet, with specialization in the physiological, behavioral, 
and toxicological aspects of extended saturation diving at 
great depths. 

3. The Ground Breaking ceremony will be held in the RMRI 
auditorium, and at the construction site. Due to the limited 
amount of seating in the auditorium only those NHRI personnel 
receiving invitations will be admitted to the NMKI auditorium. 

4. All Department Heads/Division Officers are requested to 
ensure that their respective spaces present a respectable 
appearance . 

5. Due to the limited amount of parking in the front of NHRI, 

NO ranking will be authorized for NHRI personnel on this date. 
Preparations should be made in advance to utilize the parking 
spaces in 'E: Lot and "K" Lot. 

6. The coordinator for the Ground Breaking Ceremony is Ensign 
P. B0VASS0, NSC, USN, Administrative Assistant to the /Adminis- 
trative Officer; and all questions pertaining to the ceremony 
should be addressed to him. 

7. Cancellation. This notice is cancelled upon completion of 
the subject ceremony and for record purposes on Y.5 December 1974. 
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diving at grant depths where cold and high pressure produce great risk. 

'■Wa anticipate that the fundamental and applied research to he 
performed in the Environmental Health Effects laboratory, largely with 
animal models, will provide information of prime value to operations over 
the next two decades in all the Armed Services, and to the broad sector of . 
the world economy involved in tapping the resources of the seabed,” Captain 
Charles Brodine, Cosamding Officer of JESDC, explained. 

The Environmental Health Effects Laboratory was designed bv Sanders 
and Thomas, Inc., and is being constructed by Edward H. Crough, General 

Contractor. 
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NMRI N O TICE 5750 

From: Commanding Officer 

To: Distribution List "A” 

Subj : Ground Breaking Ceremony for the Naval Environmental 

Health Effects Laboratory; promulgation of 




1. Purpose. To announce the forthcoming ground breaking 
ceremony for the Naval Environmental Health Effects Laboratory 
on Friday, 5 December 1974 at 0930. 

2. Background. The Naval Environmental Health Effects Labora- 
tory will comprise the major deep diving research facility of 
the Navy Bureau of Medicine and Surgery. When completed in Nov- 
ember 1976, it will afford a modern and extensive chamber com- 
plex and associated laboratories for biomedical research on 
diving problems at pressures ecuivalent to sea depths reaching 
3300 feet, with specialization in the physiological, behavioral, 
and toxicological aspects of extended saturation diving at 
great depths. 

3. The Ground Breaking ceremony will be held in the N.MRI 
auditorium, and at the construction site. Due to the limited 
amount of seating in the auditorium only those NHRI personnel 
receiving invitations will be admitted to the NMP.I auditorium. 

4. All Department Heads/Division Officers are requested to 
ensure that their respective spaces present a respectable 
appearance . 

5. Due to the limited amount of parking in the front of H.MRX, 

NO parking will be authorized for NMRI personnel or. this date. 
Preparations should be made in advance to utilize the parking 
spaces in ’ E: Lot and "K" Lot. 

6. The coordinator for the Ground Breaking Ceremony is Ensign 
P. BOVASSO, MSC, USN, Administrative Assistant to the Adminis- 
trative Officer; and all questions pertaining to the ceremony 
should be addressed to him. 
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RADM. R.G. WILLIAMS, JR. M C USN 
COMMANDING OFFICER 
NATIONAL NAVAL MEDICAL CENTER 
BETHESDA, MARYLAND 


CAPT. C.E. BRODINE MC USN 
COMMANDING OFFICER 
NAVAL MEDICAL R&D COMMAND 
BETHESDA, MARYLAND 


CAPT K.W. SELL MC USN 
COMMANDING OFFICER 
NAVAL MEDICAL 
RESEARCH INSTITUTE 
BETHESDA , MARYLAND 



The Navy Environmental Health Effects Laboratory will comprise the 
major deep-diving research facility of the Navy Bureau of Medicine 
and Surgery. When completed in November 1976, It will afford a 
modern and extensive chamber complex and associated laboratories 
for biomedical research on diving problems at pressures equivalent 
to sea depths reaching 3300 feet, with specialization in the physio- 
logical, behavioral, and toxicological aspects of extended saturation 
diving at great depths. 

It is anticipated that the fundamental and applied research to be 
performed in the Laboratory, largely with animal models, will provide 
information of prime value to operations over the next two decades 
in all the Armed Services, and to the broad sector of the world 
economy involved in tapping the resources of the seabed. Accordingly, 
the facility is expected to attract worldwide attention, and to be a 
focus of jointly sponsored and executed research involving many 
Federal executive agencies and additional investigators from the 
academic and industrial echelons of society. 
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RADM. R.G WILLIAMS. |R M C USN 
COMMANDING OFFICER 
NATIONAL NAVAL MEDICAL CENTER 
BETHESDA. MARYLAND 


CAPT. C.E, BRODINE MC USN 
COMMANDING OFFICER 
NAVAL MEDICAL R&D COMMAND 
BETHESDA. MARYLAND 


CAPT K.W. SELL MC USN 
COMMANDING OFFICER 
NAVAL MEDICAL 
RESEARCH INSTITUTE 
BETHESDA , MARYLAND 
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RADM R. G. WILLIAMS JR. , MC USN 
HONORABLE J. GLENN BEALL, JR. 

HONORABLE GILBERT GUDE 

CAPT BROUSSOULE 
PETER B, BENNETT, M. D. 

CAPT C. E, BRCDINE, MC USN 


CDR M. L. Fins 
MSCUSN 

LT T. C. MW 
CHCUSN 


COWANDING OFICER 
NAT NAV M CTR 

U.S. SENATOR 
MARYLAND 

U.S. REPRESENTATIVE 
MARYLAND 

FRENCH MINISTRY OF DEFENSE 

PRESIDENT PRO TEM OF 
UNDERSEA MEDICAL SOCIETY 

COMMANDING OFFICER 
NAVAL MEDICAL RsD OOMWID 
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Adar • . ' strative Assistant 

HIvCS Gerald H. MDUER, 567-116-35)48, U£ I 


I'. - : Escorts for Groirau -BrecMn- ' Ceremony of the Environmental Health 


Effects Laboratory: nomination of 


.1 . You are hereby nominated as the Senior Member of the Escort Staff 
r the Ground- Breaking of the new EHEL Building at 0930 , 6 Decern 1 *r 1974. 

2 . You trill be assisted by the following personnel: 

HM3 Robert COHLINS, 191-34-4286, IJS?T 
HM2 James O'DONEEIL, 5 ?o - 86 - 8095 , USN 
HM2 Joseph J. PROCAR, 192-40-4897, USE 
DTP Bruce BPADBERRY, 421-64-5133, USN 
HM2 Michael MOYER, 239-88-1378, USN 
IRQ James A. GOMEZ, 46 7 - 88 - 6 793, USE 
1043 Carl E. PARRISH, 247-06-3664, USN 

HM3 Robert WILLIAMS, 553-92-2346, USW 

HW Paul F. LONG, 417-60-7206, USW 

3. Tho uniform for Friday, 6 December 1974 will be Service Dress Blue 

with Ribbons aul Name Tags. 

4. Ac Senior Member, you will be responsible for ensuring that all the 
personnel concerned are mustered prior to 0930 on 6 December 1974; and 
that they present a smart military appearance, 

>, Your specifics duties will be to escort V.I.P's ana other invited guests 
from the main entrance of the Institute to the HMRI Auditorium, and to seat 

them in designated areas. 

6, You are requested to establish liaison with the Administrative Assistant 
by ?9 November 19/4 for further details. 




P, B0VAS30 
ENG ICC USW 

Admini s t rati ve As s i s tant 


Copy to: 

Personnel concerned 
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Left to Right 

CAPT R. G. Ireland, MC, USN 
CAPT C. E. Pruett, MC, USN, Ret. 
CAPT W. Swanson, MSC, USN, Ret. 
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NMRI breaks ground for new environmental lab 


The Naval Medical Research and Devel- 
opment Command (NMRDC) held ground 
breaking ceremonies for the new Environ* 
mental Health Effects Laboratory Dec, 6. 

This facility, to be utilized by NMRI 
and NTU, will comprise the major deep- 
diving research facility of the Bureau of 
Medicine and Surgery, Located adjacent 
to NMRI at the site of old Bldg. 140, 
the laboratory is expected to be com- 
pleted in November, 1976, 


The new laboratory affords a modern 
and extensive chamber complex and asso- 
ciated laboratories for biomedical re- 
search on diving problems at pressures 
equivalent to 3,300 feet. The staff will 
specialize in the physiological, behavioral 
and toxicological aspects of extended 
saturation diving at great depths where 
cold and high pressure produce great 
risk. 


“We anticipate that the fundamental 
and applied research to be performed in 
the Environmental Health Effects Labo- 
ratory, largely with animal models, will 
provide information of prime value to 
operations over the next two decades in 
all the Armed Forces, and to the broad 
sector of the world economy involved in 
tapping the resources of the seabed,” 
Captain Charles Brodine, Commanding 
Officer of NMRDC, explained. 
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navy environmental health 

EFFECTS LABORATORY 

Groundbreaking ceremonies for the Navy Environ- 
mental Health Effects Laboratory were held at the 
National Naval Medical Center (NNMC), Bethesda, Md„ 
on 6 Dec 1974. A part of the Naval Medical Research 
and Development Command (NMRDC), the new labo- 
ratory is expected to be ready for use by Nov 1976. 

As the major deep-diving research facility of the 
Navy Bureau of Medicine and Surgery, the new labora- 
tory will be used by the Naval Medical Research In- 
stitute and the Navy Toxicology Unit. It will include 
a modern, extensive chamber complex, and associated 
laboratories for biomedical research on diving problems 
at pressures equivalent to 3,300 feet. The laboratory 
staff will specialize in the study of physiologic, be- 
havioral, and toxicologic aspects of extended saturation 
diving at great depths, where cold temperature and 
high pressure present significant risk. 

"We anticipate that the fundamental and applied 
research to be performed in the Environmental Health 
Effects Laboratory, largely with animal models, will 
provide information of prime value to operations over 
the next 2 decades in all the armed services, and to the 
broad sector of the world economy involved in tapping 
the resources of the seabed," explained CAPT Charles 
Brodine, MC, USN, CO, NMRDC. 

The Environmental Health Effects Laboratory was 
designed by Sanders and Thomas, Inc., and is being 
constructed by Edward M. Crough, General Contractor. 
— PAO, NNMC, Bethesda, Md. 



UNDER CONSTRUCTION.— The Navy Environmental Health 
Effects Laboratory, shown here in an artist's conception, is now 
being constructed at the NNMC Bethesda, Md.sl? 

Jan. 1975 U.S. Navy Medicine 
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GROUND BREAKING CEREMONY AT NMRI 


NMRI - Feb. 1975 


A ground breaking ceremony for the Naval Environmental Health ^ecLs 
.aboratory (EHEL) was held at NMRI on 6 December 1974. Many 

;uests attended the ceremony and participated in the gro^d breaking. 

: it ed speakers were eloquent in their approval °L £ r Wi Jr 
:hose who participated in the ceremony were: RADM R. G. Will , *’ u 

ending Officer, National Naval Medical Center, 

lr., Senator from Maryland, Honorable Gilbert Gude U S. Represent^lve^o 
laryland , Peter B. Bennett, M.D. , President-elect of N^af 
Society, Captain C. E. Brodine, MC, USN, Commanding Officer °f. director, 

ledical Research and Development Command, Vice 
Research and Development Testing and Evaluate 

[he Honorable H. T. Marcy, Assistant Secretary of the Navy SurKery 

development, RADM C. L. Waite, MC, USN, Bureau of Medlc f* e *" d burger y^ 
Captain W. E. Marquardt, Civil Engineer Corps, ChesapeakeDiviBion ,N. v al 
Facilities Engineering Command and Captain Broussoule, „ 

Defense. Invocation was delivered by LT T C 

Introductions and acknowledgements were made by UDR ^ M , 

Refreshments were served in the aud itor ium aiter the g 


NMRI 


February 1975 


New Hyperbaric System Under Development 


E-H-E-L 

Spells "Research” 
at NMRI 

LT Don Chandler, MSC, USN 
L. “Chips” Hurley, MDV (Ret.) 

Nava! Medical Research institute 



Shown above is an artist’s rendition of the hyperbaric complex that will be a major component of the En- 
vironmental Health Effects Laboratory (EHEL) at the Nava/ Medical Research Institute in Bethesda, Maryland . 
The five chambers will be located in the basement of a two-story building , with the "wet-pot" area of the diving 
chamber below the main structure in the subbasement Each of the five chambers wifi be constructed to handle 
a specific area of research. Laboratories, office space, and work areas will be located on the floor above the complex . 
The facility is scheduled for completion by mid -1977. 
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NAVV environmental health 

EFFECTS LABORATORY 


Groundbreaking ceremonies for the Navy Environ- 
mental Health Effects Laboratory were held at the 
National Naval Medical Center (NNMC), Bethesda, Md., 
on 6 Dec 1974* A part of the Naval Medical Research 
and Development Command (NMRDC), the new labo- 
ratory is expected to be ready for use by Nov 1976* 

As the major deep-diving research facility of the 
Navy Bureau of Medicine and Surgery, the new labora- 
tory will be used by the Naval Medical Research In- 
stitute and the Navy Toxicology Unit* It will include 
a modern* extensive chamber complex, and associated 


and diving operations commenced using the KMB-8 
under the supervision of HTCS(MDV) Ortiz and LN5 
D.S. Hunt, the ship's Salvage Officer* The first sig- 
nificant piece of wreckage, the outer port wing section, 
was raised on a wire sling attached by LTjg R.C. Gillts. 
The first injury of the operation occurred later that 


Credit for the speedy completion of this pari of the 
operation goes to the following SAFEGUARD divers: 
SN Tim Adelsberger, BMSN Frank Costa, QM3 Eugene 
Hartman, HT3 Bill Huston, HTFN |cff Krouse, ENFN 
Bill Maddick, MM1 Dave Glaser, F.NS A.H. Rose, and 
HMC Wykoff. 


afternoon, when ENS R*E* Simpson cut his right knee 


on jagged debris on the bottom and had to be 
hospitalized for 2 days* 

For the next 6 days, divers wearing SCUBA dove on 
the primary wreckage site and brought up wreckage 
using the aforementioned wire sling for large fragments 
and a submerged hatch basket for smaller debris. 
Recovered debris was identified by U5MC repre- 
sentatives and taken ashore by boat, where it was 
assembled into a mock-up by investigators. Bottom 
visibility was poor throughout the diving phase, and 
divers also complained of stinging from aircraft fuel 
present in the water. Weather throughout the operation 
was excellent with the exception of winds that occa- 
sionally shifted SAFEGUARD off of her station, jagged 
wreckage continued to be a hazard, and BM3 Larry 
Crawford was also sidelined aTter cutting his knee during 
a dive. By twilight on November 2, the determined 
SAFEGUARD divers had recovered 90 percent of the 
wreckage, including the entire port and starboard en- 
gines and cockpit wiring sought by USMC investigators. 


On November 3, General Electric technical repre- 
sentatives, Mr. Bowen and Mr* Lachappelle, arrived on 
board SAFEGUARD to assist the salvage divers in 
identifying those missing pieces stilt desired by the 
investigators. Specifically, these pieces were the two fuel 
pump gearboxes on the starboard engine. At this point, 
the contribution of the three A]AX divers, BM2 
Johnston, MM2 Sherman, and BM3 Barber, and one 
SAFEGUARD diver, HTC(DV) J* Searcy, played a vital 
role in the recovery. Their performance throughout the 
diving operation was outstanding, but on the final day of 
diving they exhibited an uncanny ability to go to the 
bottom in limited visibility and bring back exactly those 
fragments sought by the technical representatives* With 
the recovery of the gearboxes, the technical repre- 
sentatives decided that no additional wreckage was 
required for the investigation of the crash. Salvage 
operations were then secured; and on November 4, 
SAFEGUARD moved into port at MCAS Iwakuni for a 
well-deserved liberty for all hands. d 


Left: Starboard engine is transferred to waiting LCM-6 boat for transport to shore* Right: Members of SAFEGUARD'S salvage crew on 
lantail* Included in photo are BM2 Crehan, HTCS(MDV) Ortiz, 5N(DV( Adelsburger, ENFN(DV) Maddick, HTC{DV) Searcy, QM3(DV) 
Hariman, 6M3{DV) Crawford, BM2(DV) lohnston, CWO-2 Petchesky, Major Sites (USMC), and HTFN(DV) K rouse* 
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Medical Research and Development Command, Vice Admiral V*. ... Moran, Directs, 
Research and Development Testing and Evaluation Command, Navy Department, 

Ihe Honorable H. T. Marcy, Assistant Secretary of the Navy for Research an 
Development, RADM C. L. Waite, MC, USN, Bureau of Medicine and Surgery, 
Captain W. E. Marquardt, Civil Engineer Corps, Chesapeake Division, Nava 
Facilities Engineering Command and Captain Broussoule, French Ministry o 
Defense. Invocation was delivered by IT T. C. Mars den. Chaplain, U.S. Navy. 
Introductions and acknowledgements were made by CDR M. L. Fitts MbC, UbM. 
Refreshments were served in the auditorium after the ground breaking. 
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The mention of Navy medical research causes most 
nonresearch people to form a mental picture of a 
test-tube-filled laboratory with a bespectacled individual 
in a white coat perched on a stool, peering intently into 
a microscope. To a Navy researcher, however, Navy 
medical research usually creates a mental picture of a 
diver submerged in the depths of the ocean; or a lonely 
figure in the cold Antarctic, with eyes squinting from 
under the hood of a fur-lined parka; or even a perspiring 
khaki-clad individual deep in the equatorial plains of 
Africa. Extreme? Possibly. All these illustrations, how- 
ever, are represented in the broad spectrum of medical 
research that the Navy relentlessly pursues. 

Fortunately, not all Navy research is conducted in 
remote, and often hostile, parts of the earth. Likewise, 
not all diving medical research is conducted in the 
depths of the ocean. Much of the basic diving medical 
research, in fact, is conducted at geographic locations far 
removed from the ocean. For example, inland, approxi- 
mately 60 miles up the Potomac River, bordering the 
northwest corner of Washington, D.C., is Bethesda, 
Maryland. The Naval Medical Research Institute 
(NMRI), where 90 percent of all basic diving medical 
research is conducted, is located there as a tenant 
activity to the National Naval Medical Center. 

Why would the Navy want to conduct diving medical 
research so far removed from the ocean? Why, also, 
would the Navy prefer a location not conducive to 
comfortable year-round diving? The answer to these and 
many similar questions is obvious when one considers 
that Washington, D.C., and its environs has a world- 
renowned scientific community. Within 1 hour from 
Bethesda there are 49 research-related facilities, ranging 
from biomedical to academic to marine oceanographic 
activities. 

Because of the accessibility to this scientific com- 
munity, the Navy selected NMRI as the site to construct 
a new diving research facility sponsored by the U.S. 
Navy Bureau of Medicine and Surgery. The name by 
which the facility is currently identified is the Environ- 
mental Health Effects Laboratory (EHEL). 

The EHEL, which will be located in a two-story 
building, will be approximately 280 feet by 100 feet, 
and will provide an overall area of 60,000 square feet. 
Because of the weight and size of the hyperbaric system 
to be installed, and to achieve maximum accessibility in 
terms of conducting and monitoring research experi- 


ments, the chamber complex will be located in the 
basement and subbasement of the building. The floor 
space above the chamber will house supporting labora- 
tories, offices, and work areas. 

The hyperbaric complex will consist of five HY-80 
steel pressure vessels totaling 3,630 standard cubic feet 
(surface). All five vessels will be equipped with receiving 
ports, service locks for food and supplies, feed-through 
connections for monitoring instruments, and communi- 
cation penetrations. Each of the five pressure vessels will 
be fabricated for different purposes An outer chamber 
to be used for "lock-in/lock-out” access; a research 
chamber, where most of the dry environment monitor- 
ing will be conducted; a diving chamber, part of which 
will be used as a "wet-pot” for in-water research; an 
interim chamber that will be used as an inside lock and 
access to the animal chamber; and the animal chamber, 
which will be used primarily for animal research. The 
diving chamber (wet-pot) will be equipped to maintain 
any water temperature between 28°F and 85 F. 

Specifically, the EHEL staff will be concerned with 
research on the physiological, psychophysiological, and 
toxicological effects experienced in underwater depths 
to 3,350 feet of seawater as well as in all closed systems 
environments. The unique nature of the work to be 
conducted requires that the total system be man-rated 
and, therefore, supported with sophisticated subsystems. 

These subsystems will include a controlled atmo- 
sphere system for heating, cooling, filtering, and CO* 
removal; a contaminate injection system for controlled 
experimentation; a sensing and control system for 
monitoring and controlling the hyperbaric atmosphere; a 
data recording system for on-line monitoring and data 
storage; and a helium reclaim system. 

In addition to the man-rated complex, there will be a 
battery of 57 animal chamber units, each unit consisting 
of two interconnected but separate chambers. These 
small animal chambers will be used by the Navy 
Toxicology Unit for their basic research programs. 

The new facility is scheduled for completion by 
mid-1977. Optimally, when completed, the EHEL will 
be staffed by both military and civilian employees. When 
it is operational, the EHEL will be one of the most so- 
phisticated hyperbaric systems in the world that is totally 
dedicated to the basic research necessary to extend 
man’s time and depth mobility beneath the oceans. 


25 




Sophisticated System 


Hyperbaric Chamber Being Built 



Artist’s conception of the new Environmental Health Effects Laboratory 


Bethesda, Md.— A sophisticated hy- 
perbaric chamber that ultimately is ex- 
pected to attract worldwide scientific 
interest is now being built at the Na- 
tional Naval Medical Center here. 

The chamber, to be surrounded by 
laboratories and other test equipment, 
will be used to study the physiological 
effect a deep ocean environment has 
on man and hopefully help him cope 
better with it. 

Called the Environmental Health 
Effects Laboratory, the new unit even- 
tually will have a staff of about 1 5 sci- 
entists, both military and civilian, and 
100 support personnel. 

It will be the “most sophisticated hy- 
perbaric system in the world that is to- 
tally dedicated to basic research, ac- 
cording to project officer Lt. Donald 
R. Chandler, MSC, USN. 

“The more work we do in the sea, 
the more important it becomes,” Lt. 
Chandler said. The ultimate benefit, as 
far as the Navy is concerned, will be in 
salvage, operations, he said. But the 
laboratory may also answer questions 
that have been plaguing deep sea 
work. 

One question to be answered is how 
deep man can safety go. 

Another is to find an improved mix- 
ture of gases that can be used at depths 
below 1,600 feet. 

The laboratory itself will be capable 
of simulating depths up to 3,350 feet, 
but Lt. Chandler said man probably 
will not be taken below 3,300 feet. At 
that depth it will take 30 days just to 
bring the diver “back up” — a slow 


process because of the dangers of de- 
compression sickness. 

The laboratory also will have cham- 
bers for hyperbaric research on ani- 
mals. 

At present, Lt. Chandler said, a 
diver is severely handicapped in the 
amount of things he can accomplish 
at 1,600 feet. Most work now done be- 
low this level is in chambers, or bells. 

Scientists at the laboratory will try, 
among other things, to find an im- 
proved mixture of gases for the divers 
to breathe. The present helium-oxy- 
gen combination is not light enough 
for great depths. 


There is experimentation taking 
place with neon, nitrogen, oxygen and 
helium and even hydrogen, Lt. Chand- 
ler related. “All these mixes need to be 
explored,” he said. 

Such complications as the “helium 
tremors” — a severe shaking expert 
enced at about 1,600 feet, presum- 
ably because of the helium being 
breathed — make productive work im- 
possible, he said. 

“Man is severely handicapped to 
about 50 per cent capacity” at this 
depth, he said. 

Another complication with the he- 
( Conti nued on page 18 ) 
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Hyperbaric System Now Being 
Built Will Be Most Sophisticated 


(Continued from page 3) 4 

lium-oxygen mixture is that divers ex- 
perience a feeling of being “starved for 
oxygen,” even though they actually are 
not. 

"It’s like an asthma attack,” Lt. 
Chandler said. “Just a small amount of 
exertion brings it on.” 

Such “unanswered questions” must 
be solved if man is “really going to use 
the sea,” he said. 

“There's been more and more inter- 
est in mining and farming the seas,” he 
noted. “Some even say America’s fu- 
ture depends on its use of the sea.” 

The animals mice, rats, cats, dogs 
and monkeys— will be used to test 
various gas mixtures and find out what 
kind of toxic effects they might entail 
For example, Lt. Chandler said, one 
thing that must be determined is the 
toxicity of the hydrocarbons in the 
mixture and of gases given off from 
various materials at that pressure. 

"The lab will be very sophisticated,” 
Lt. Chandler said, it will use closed 
circuit television monitoring to keep 
tabs on the divers in the chambers. 
The atmosphere will be closely mon- 
itored, and the divers will be “hard 
wared” to find out what is happening 
to them physiologically. 

The human research subjects wall be 
a crew of Navy divers, including some 
physicians. In fact, Lt. Chandler said 
he expects a physician to “go under” 
with each set of divers. Most dives will 
last 90 days, allowing 10 days to go 
under, 50 for the test and 30 for resur- 
facing. 

The divers all will he volunteers who 
are qualified and experienced in deep 
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Lt, Donald R. Chandler 


water work, Lt. Chandler said. 

Although the work at the labora- 
tory is referred to as “diving,” only one 
of the five high-pressure chambers will 
actually have water in it. The “wet 
pot,” as it is called, will be used to see 
what kind of tasks the men can per- 
form under water. 

The other chambers contain merely 
high-pressure gases pumped in to pro- 
duce a pounds-per-square-inch pres- 
sure equivalent to the desired ocean 
depth. 

Lt. Chandler said the men will be 
fed “routine diets” during their dives. 

“There is a great need for nutrition 
studies in this area,” he said. “We 
know there is noticeable weight loss at 
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great depths. There is a deterioration 
of nutrition, even though the men are 
fed proper diets and given everything 
they want. 

“This is one area that has never been 
studied adequately.” 

Lt. Chandler said he foresees the la- 
boratory as a “national resource” to be 
used by numerous federal agencies and 
universities, including the new Uni- 
formed Services University of the 
Health Sciences, to be built on the 
same campus. 

Many scientists, he said, “are al- 
ready here doing investigations,” in- 
cluding some exchange scientists from 
Great Britain. In fact, Lt. Chandler 
said the laboratory already is attract- 
ing attention internationally. 

The building itself will be com- 
pleted in December, but the hyper- 
baric system will not be ready until 
mid-1977. 

In the meantime, he said, there are 
many human engineering studies to be 
done: a wooden mockup of the hyper- 
baric system is being built to test out 
how fast the valve can be opened and 
closed, where the TV camera mounts 
should go, what color it should be 
painted, etc. 

The laboratory is costing about $15 
million to build, but at that is a scaled 
down version of what was originally 


planned. “We ran out of money,” Lt. 
Chandler said. 

It will have five connecting hyper- 
baric chambers in the basement and 
sub-basement levels. The laboratories 
and office spaces will occupy the upper 
floors. The animal chambers will be 
adjacent, with their own support sys- 
tem. 

The laboratory's decompression 
chamber will double as a clinical facil- 
ity for the Navy hospital nearby for 
treatment of such conditions as 
gangrene, tetanus, carbon monoxide 
poisoning and anaerobic infections, 
which have been shown to respond to 
hyperbaric treatment. 

If a medical emergency occurs dur- 
ing a “dive,” he said, the physician will 
have to take care of it at high pres- 
sure. 

Lt. Chandler himself is qualified in 
deep diving and is probably the Navy’s 
only Medical Service Corps Officer to 
be so. 

He started out as a hospital admin- 
istrator, and about 10 years ago was 
stationed on a submarine. There he 
came into contact with hyperbaric en- 
vironments and became fascinated by 
them. 

He then took some courses at 
George Washington University, and 
when an opening came up at the ex- 
perimental diving unit at the old Navy 
Yard in Washington, he was named 
administrative officer. 

He helped set up the Navy Yard re- 
placement unit at Panama City, Fla., 
and then was detailed to head the Be- 
thesda project. 
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environments since 1942. At that time, Nttle 
was known concerning the biomedical 
problems of the underwater milieu. 

Although most of the equipment now in 
use was scarcely imagined 35 years ago. 
the dedicated personnel of the Hyperbaric 
Medicine and Physiology Department are 
still very much involved rn the research of 
human physiology and the treatment of 
conditions similar to those encountered by 
veteran Navy divers. The NMRI diving lab 
is equipped with three deep pressure 
chambers and an open diving tank in 
which certified Navy divers and corpsmen 
test-subjects are exposed to simulated en- 
vironments of varying pressure, tempera- 
ture and atmospheric composition. 

At any given time, as many as twelve 
different experiments are underway in one 
phase or another in the Hyperbaric 



The Hypartjarlc Heaeerch Facility la currently 
under conduction at NNMC. The now bulWfng will 
Include expanded tooting chamber* for hyperbaric 
nwtroh. 

Medicine and Physiology Department, in- 
volving as many as ten test subjects or di- 
vers. Of course, during all testing in the 
laboratory, U S. Navy diving regulations 
are strictly adhered to, including the use of 
life jackets when divers are in the open 
tank chamber. Safety is a prime concern to 
■ the diving lab personnel, and divers and 
test subjects in the various experiments 
are closely monitored while in the testing 
chambers. Routine heart-rate and temper- 
ature readings are made, and blood and 
urine samples are analyzed following each 
test to ensure the health and safety of the 
test subjects. 

Furthermore, two-way visual and verbal 
communication is always maintained while 
a test subject is present in the chamber. 
The buddy system' is likewise applied, 
with no test subject ever entering an exper- 
iment alone. Using an intercom system, 
test subjects can converse with monitoring 
personnel, and in the event of a power tai- 


ditions similar to those experienced by di- 
vers in stress environments. 

Basic research performed by the NMRI 
diving !ab and collaborating laboratories 
around the world has provided much im- 
proved methods for the treatment of 
hyperbaric oxygen toxicity, inert gas nar- 
cosis, gas gangrene, decompression sick- 
ness and carbon monoxide poisoning. The 
NMRI lab helped to pioneer the use of 
hyperbaric chambers in the treatment of 
these maladies. In 1970, the preferred 
treatment involved a 4-day therapy cycle. 
Today, with the use of the high oxygen at- 
mosphere of the hyperbaric chamber, 90% 
of all narcosis and embolism cases can be 
treated in a maximum of 4-5 one hour 
treatments. 

The Minimal Recompression Oxygen 
Therapy, once an experimental technique 
at NMRI, is now a mainstay of clinical 
treatment. Further, current experimenta- 
tion into the mechanics of circulatory in- 
teruption being performed in the diving lab 
is showing great promise in the treatment 
of arteral disfunction. This basic research 
may one day lead to improved phar- 
macological means of treating decom- 
pression sickness. 

The expansive research of the Hyper- 
baric Medicine and Physiology Depart- 
ment has involved collaboration with other 
national and international agencies. In the 
past both the personnel and the equipment 
of the diving lab have been utilized by 
NASA, NOAA, OSHA, the National Insti- 
tutes of Health, the Bureau of Standards 
and the Heart and Lung Institute. The div- 
ing lab has also joined in collaborative ef- 
forts with the Defense and Civil Institute for 
Environmental Medicine in Toronto, the 
COMEX Laboratory in Marseilles, France 



Peraonnef of ttw Kyporturlc Medicine and Physiol- 
ogy Dtpiftmwil ore always orHiand to oversee 
and monitor teal subject* In diving chtmbtrt. 


and the Royal Navy Physiology Laboratory 
of Great Britain. In fact, a joint U.S.-British 
exchange program has been in operation 
for several years. Surgeon Commander J. 
M. Young, a Royal Navy Science Ex- 
change Officer, is currently performing a 
series of experiments at the NMRI diving 
Lab under the auspices of this international 
agreement* 

In the advancement of environmental 
stress research, the Hyperbaric Medicine 
and Physiology Department will be relo- 
cated. in the new Hyperbaric Research 
Facility next year. Currently under con- 
struction, the new laboratory will be 
outfitted with new diving and pressure test 
chambers, with the capability of simulating 
a pressure depth of over 3,000 feet below 
sea level. The new testing facilities will be 
comprised of a technologically advanced 
five-stage pressure chamber, which will be 
the second deepest operating pressure 
chamber in the world. 

The new chambers of the Hyperbaric 
Research Facility are sure to open new vis- 
tas of experimentation and research into 
human physiology and treatment of unique 
medical conditions. The Hyperbaric 
Medicine and Physiology Department has 
been making vital contributions in biomed- 
ical research since its inception, and with 
the expanded experimental capability, it is 
sure to continue in the forefront of 
physiological investigation. 



Prior to preeeurizatton of a testing chamber, a diving tab technician attach a* monHortng device* to an a*- 
pert men Cal test subject, The chambers designed for the new Hyperbaric Heeearch Facility will be able to ac- 
commodate pressures up to 3000 pounds per square Inch. 
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Navy Diving Research: 


Hyperbaric Chambers Set For Lab 


(Continued from page 3) 
in the coming fiscal year on medical 
research dealing with effects of high 
pressures has some clinical applica- 
tions as well, however, he said. 

One two-year program is looking 
into the “thermal problem” in diving 
— how to keep divers warm in the cold 
depths of the ocean for extended per- 
iods. 

Another involves oxygen therapy for 
various diseases, such as gas gangrene, 
with the hyperbaric medicine and 
physiology providing all clinical treat- 
ments for the National Naval Medical 
Center here. 

Concurrently it is studying oxygen 
toxicity— how to deliver the optimum 
dosages of oxygen without harmful ef- 
fects. 

Researchers also are investigating 


respiratory problems in diving, partic- 
ularly to develop standards for breath- 
ing apparatus. 

“We’re also working on the changes 
in lung function that occur following a 
normal dive,” Dr. Vorosmarti said, 
“and also the effects just of immersion 
in water.” 

Merely standing in a swimming pool 
compresses blood vessels in the ex- 
tremities and reduces chest volume, he 
said. 

The inert gases used for breathing 
underwater also are being looked at to 
develop a “scientific basis for decom- 
pression schedules,” Dr. Vorosmarti 
said. 

“We’re also examining the changes 
in blood caused by different gases” (ni- 
trogen and helium, mainly). It may be 
that they change the clotting mechan- 


ism, he said. 

One of the biggest projects, he said, 
is the central nervous system patho- 
physiology of decompression sickness * 
and of cerebral air embolisms. 

“We’re trying to improve treatment | s 
and to arrive at a basis for treatment,” 
he said. The air embolism study is l 
being done in cooperation with the 
Royal Navy’s physiology laboratory at s 
Alverstokc, England. 

Another program deals with hyper- 
baric microbiology — changes in bac- 
terial sensitivity to antibiotics at high 
pressures and what possible genetic 
changes might occur because of such 
pressures. 

Behavioral scientists are studying 
behavior, particularly nervous syn- 
drome at high pressure and with dif- 
ferent methods of decompression. 
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( Continued from page 3) 
in the coming fiscal year on medical 
research dealing with effects of high 
pressures has some clinical applica- 
tions as well, however, he said. 

One two-year program is looking 
into the “thermal problem” in diving 
— how to keep divers warm in the cold 
depths of the ocean for extended per- 
iods. 

Another involves oxygen therapy for 
various diseases, such as gas gangrene, 
with the hyperbaric medicine and 
physiology providing all clinical treat- 
ments for the National Naval Medical 
Center here. 

Concurrently it is studying oxygen 
toxicity — how to deliver the optimum 
dosages of oxygen without harmful ef- 
fects. 

Researchers also are investigating 


respiratory problems in diving, partic- 
ularly to develop standards for breath- 
ing apparatus. 

“We’re also working on the changes 
in lung function that occur following a 
normal dive,” Dr. Vorosmarti said, 
“and also the effects just of immersion 
in water.” 

Merely standing in a swimming pool 
compresses blood vessels in the ex- 
tremities and reduces chest volume, he 
said. 

The inert gases used for breathing 
underwater also are being looked at to 
develop a “scientific basis for decom- 
pression schedules,” Dr. Vorosmarti 
said. 

“We’re also examining the changes 
in blood caused by different gases” (ni- 
trogen and helium, mainly). It may be 
that they change the clotting mechan- 


ism, he said. 

One of the biggest projects, he said, 
is the central nervous system patho- 
physiology of decompression sickness ’ 
and of cerebral air embolisms. 

“We’re trying to improve treatment | s 
and to arrive at a basis for treatment,” 
he said. The air embolism study is * 
being done in cooperation with the 
Royal Navy’s physiology laboratory at s 
Alverstokc, England. 

Another program deals with hyper- 
baric microbiology — changes in bac- 
terial sensitivity to antibiotics at high 
pressures and what possible genetic 
changes might occur because of such 
pressures. 

Behavioral scientists are studying 
behavior, particularly nervous syn- 
drome at high pressure and with dif- 
ferent methods of decompression. 
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sistant” indicates that response is unlikely. 
Contraindications: Hypersensitivity to 
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nursing mothers. 
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Hyperbaric Chambers 
Slated For Navy Lab 


Betiiesda, Md.- Navy medical re- 
searchers studying various physiologi- 
cal and behavioral problems associ- 
ated with diving have begun moving 
their offices and laboratories into the 
medical department’s new Environ- 
mental Health Effects Laboratory. 

Installation of special new hyper- 
baric chambers is slated to begin next 
month. 

But it will probably take as long as 
two years to complete installation, 
testing and certification of the cham- 
bers, designed to study the effects of 
high pressures. 

**Wc won’t be able to do human test- 
ing until about the end of 1978,” Capt. 
James Vorosmarti Jr,, MC, USN, said. 

The new chambers will allow re- 
searchers to study the effects of diving 
as deep as 3,300 feet. The chambers 
currently being used go only to 1,000 
feet. 

Dr. Vorosmarti, deputy director of 


the Navy Medical Research Institute 
and chairman of the department of hy- 
perbaric medicine and physiology, said 
construction of the new laboratory is a 
sign of the Navy’s new emphasis on 
medical research into diving. 

In fact, hyperbaric medicine was not 
a separate department until late last 
year. 

•‘Engineering and technology are 
catching up with medical knowledge 
about diving under great pressures,” 
Dr, Vorosmarti explained. 

"The new emphasis hopefully will 
increase the gap between medical and 
engineering knowledge,” he said, 
"There's no sense in working on the 
technology if man is unable to work at 
those depths.” 

The field, he said, is a “productive 
area,” but one in which more needs to 
be done. 

The $3.5 million the Navy will spend 
(Continued on page 10) 
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Dr. Vorosmarti with one of the chambers now used to simulate dives 
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JOB OF THE MONTH 

by 

Larry Megow 


gq70a is a deep ocean environmental sim- 
ulator. It will be shipped by truck to 
Bethesda, Maryland, a small town on the 






The simulator will be installed in a new 
human research laboratory at the United 
States Naval Hospital. 


The facility will be used to simulate 
deep sea conditions down to 2,250 feet. 
At 2,250 feet, the weight of the water 
is 1,000 pounds per square inch. 


PHOTO #2 - Vessel being gas tested at 
1,000 psi. 





PHOTO #1 - Simulator being hydro and 
strain gage tested at 1,250 psi. 


PHOTO 1/ 3 - Walt Christmas opening up a 
small valve to equalize the pressure in 
one of the (3) medical locks. 


(Continued on page 4.) 
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KURTZ CELEBRATES 
35TH ANNIVERSARY 


Mr. Leroy Kurtz 
4528 Perry 

Houston, Texas 77021 
Dear Leroy, 
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Hahn & Clay wishes to award you, Leroy, something special for thirty- 
five (35) years of faithful service to the Company and its employees. 

With this thought in mind, we feel a special, one time reward is the 
order of the day. Attached is an accumulation of ideas for you and Gladys 
to consider in celebrating this landmark in your lifetime. 

Here's your opportunity to select a vacation to any part of our United 
States, including Hawaii, or select a cruise in the Caribbean, or visit 
Europe, London, Paris, Rome, etc., or Mexico and/or something in between. 
And in addition, to further add to your selection, the company is grant- 
ing you, for this 35th Anniversary only, an extra week of vacation which 
you may use as part of your forthcoming plans. 

It is our wish that this opportunity provides both of you with a won- 
derful and happy vacation - one that you will want to remember the rest 
of your lives. 

Sincerely, 

HAHN & CLAY 

Henry J. Clay 
Gene Clay 


by 

Larry Megow 


J)970d is a deep ocean environmental sim- 
ulator. It will be shipped by truck to 
Bethesda, Maryland, a small town on the 

nf Uochi notnn T") C. 


The simulator will be installed in a new 
human research laboratory at the United 
States Naval Hospital. 

The facility will be used to simulate 
deep sea conditions down to 2,250 feet. 
At 2,250 feet, the weight of the water 
is 1,000 pounds per square inch. 


PHOTO v2 - Vessel being gas tested at 
1,000 psi. 




PHOTO # 1 - Simulator being hydro and 
strain gage tested at 1,250 psi. 



PHOTO i ; 3 - Walt Christmas opening up a 
small valve to equalize the pressure in 
one of the (3) medical locks. 


(Continued on page 4.) 
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COMMENDATION 



Councilman Larry McKaskle (shown with 
Marshall Brantley) and Mrs. McKaskle - 
(Mac's son and wife)- recently visited 
with us. They proudly let us see a very 
beautiful resolution signed by Mayor 
Fred Hofheinz, commending our Mac for 
his lifetime contributions to the City 
of Houston. 



LIFE LINES 

by 

Barbara Roth 

and 

Billie Sommer 

Retired employee, Mickey Glameyer has re- 
turned home and is doing well after having 
back surgery last month . . . Belated Happy 
Birthday wishes to Rita Moss and Marshall 
Brantley who both celebrated another year 
gone by last month . . . Our receptionist, 
Mary Brashier, has been away for three 
weeks and is home recovering after sur- 
gery on January 10th. Mary is missed by 
all and she hopes to return to work by the 
first of February . . . Joe Vitela has 
been off for several weeks after having 
nose surgery in January . . * Harry Wrat- 
ten. Machine Shop, took his vacation and 
went to Dayton, Ohio to visit his brother 
and from there, drove to Indianapolis, 
Indiana to visit other relatives. Sounds 
like a pretty good vacation! . . . Roger 
Stevens , Blacksmith Shop, took a vacation 
and looks like he spent most of it trying 
to fix his car. Rumors are that he wasn't 
too successful. Sorry, Roger, better luck 
next time . . . Billy Kelly also took a 
vacation this month. We have been unable 
to get details yet. Maybe we'll have some 
for the next issue. Hope you enjoyed, 
Billy . . . Larry and Sylvia Megow became 
great grandparents for the first time on 
December 23rd. Their granddaughter, Mrs. 
Donna Hood is the mother of a 7 pound 2 
ounce baby girl named Melanie . . . Roy 
Alaniz, Department 1, is sporting a new 
Pontiac these days. Sure is a beauty . . . 
Garland Woodard has been in St. Joseph's 
Hospital since January 4th with shoulder 
problems. At this time Garland is in trac- 
tion and the doctors have considered sur- 
gery as an answer to correct the problem 
. . . Ike Gurka and John Robinson both took 
vacations this month and both spent them 
the same way. They just sat around the 

(Continued on Page 8) 
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JOB OF THE MONTH 

by 

Larry Megow 


is a deep ocean environmental sim- 
~ulator. It will be shipped by truck to 
Bethesda, Maryland, a small town on the 
edge of Washington, D.C. 

The simulator will be installed in a new 
human research laboratory at the United 
States Naval Hospital. 

The facility will be used to simulate 
deep sea conditions down to 2,250 feet. 
At 2,250 feet, the weight of the water 
is 1,000 pounds per square inch. 



PHOTO #2 - Vessel being gas tested at 

1,000 psi. ’* jhE ANVIL PAGE 3 FEBRUARY 1, 1977 


PHOTO #3 - Walt Christmas opening up a 
PHOTO #1 - Simulator being hydro and small valve to equalize the pressure in 
strain gage tested at 1,250 psi. one 0 f t h e (3) medical locks. 




JOB OF THE MONTH 

by 

Larry Megow 


q 7 00 . is a deep ocean environmental sim- 
ulator. It will be shipped by truck to 






nmn 1 1 ATI tnO 


The simulator will be installed in a new 
human research laboratory at the United 
States Naval Hospital. 


The facility will be used to simulate 
deep sea conditions down to 2,250 feet. 
At 2,250 feet, the weight of the water 
is 1,000 pounds per square inch. 



PHOTO #2 - Vessel being gas tested at 
1,000 psi. 


(Continued on page 4.) 



PHOTO # 1 - Simulator being hydro and 
strain gage tested at 1,250 psi. 


PHOTO # 3 - Walt Christmas opening up a 
small valve to equalize the pressure in 
one of the (3) medical locks. 


(Continued on page 4.) 



THE ANVIL 


PAGE 5 


FEBRUARY 1, 1977 


THE ANVIL . PAGE 4 FEBRUARY 1, 1977 

(Continued from page Alvlll Activity 

by 



PHOTO #4 - Setting in front of the Morton 
for finish drilling some holes and mach- 
ing a gasket seat. 


Larry Megow 

Remember back in 1962 and 1963 we built 
(3) spherical hulls for the deep diving 
submersible called Alvin? 

Alvin has made several hundred dives, many 
down to 6,000 ' , and is still diving. 

The other (2) hulls were put in operation 
in 1965 and are called the Seacliff and 
the Turtle. Both are being operated by the 
Navy diving out of San Diego, California. 

In April of this year ( 1976) , the Seacliff 
and Turtle participated in locating and 
salvaging a F-14 Tomcat Fighter plane which 
crashed about 23 nautical miles West- 
Northwest of Ensenada, California. 



PHOTO # 5 - Machining one of the plexiglass 
windows. It's hard to see him, but our 
Tom Pool is doing the machining. 


We don't have room to list everyone who 
worked on this important project. But, 
Mike Tracy was the Project Coordinator. 


The F-14, located in 3,340 feet of water, 
was broken up into many pieces. 

Of interest is that while the Navy was 
looking for the downed fighter plane, they 
accidentally discovered a submarine that 
sank way back in 1917. 

Y 'all will be pleased to know that the 
(3) hulls we built 15 years ago are still 
making successful dives. 



"Tell me — was it the dynamite caps I sat 
on to have a smoke or the can of powder I 
threw the cigar butt in?" 


HAHIM & CLAY AT WORK 




Ike Skweres and Herman Miles are tack- 
welding the grating into Job #18018. 


Jeff Fincher, of the Turbine Shop, is pic- 
tured above, as he is preparing to balance 
the first of two giant brass river pump 
impellers. 




Jeff finished both of these in a near rec- 
ord setting five hours. 



Dennis Leassear (left) and Jack Downey 
precision machining (4) 10 3/16" long 
intregal keys 19,000" O.D. on a 4140 heat 
treated forging to fit inside a bore with 
only .002" clearance. One added require- 
ment was that the keyways had to have a 
3.2 RMS finish. Job 19187. 


According to Jeff, nobody other than his 
knappy old team leader could have done any 
better ! ! ! 



Calvin Anderson automatically welding the 
A-516-GR70 head joints on Job #N- 13234. 


o 
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JOB OF THE MONTH 


by 

Larry Megow 


J)970CL is a deep ocean environmental sim- 
ulator. It will be shipped by truck to 
Bethesda, Maryland, a small town on the 






The simulator will be installed in a new 
human research laboratory at the United 
States Naval Hospital. 


The facility will be used to simulate 
deep sea conditions down to 2,250 feet. 
At 2,250 feet, the weight of the water 
is 1,000 pounds per square inch. 



PHOTO # 1 - Simulator being hydro and 
strain gage tested at 1,250 psi. 



PHOTO f,- 2 - Vessel being gas tested at 
1,000 psi. 



PHOTO #3 - Walt Christmas opening up a 
small valve to equalize the pressure in 
one of the (3) medical locks. 


(Continued on page 4.) 
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GUESS WHO? 




N-13737 was featured as the job of the 
1976 year in the January Anvil, You will 
all be interested to know that the two 
drywell sections were loaded on a barge 
for transporting to the jobsite in Miss- 
issippi. Hahn & Clay's surveyors , persons 
who inspect and approve water shipments, 
are Jerry Powers, Rita Moss and Gene 
Woodruff . 


Can you guess the name of this young 
man? The picture was taken at age 1. If 
you don't recognize him, turn to page 8 
for his name. 


Johnnie Straka: "In grammar, what is, I 
love, you love and he loves?" 

Jessie Manley: "I don't know about 
grammar, but I think somebody's gonna 
get shot!" 



I'M AFRAID YOU'RE TAKING DIE-SETTING A BIT 
TOO LITERALLY, FRANKLIN! 


welding inspectors 



Candidates for the welding inspector 
qualification test at Houston. Texas, listen 
to last minute instructions 


If you look real close you'll see 
Larry Chabert and George Perez along 
with 83 other candidates trying to 
pass a written test on 10/09/76 for 
Welding Inspector Qualification and 
Certification . Of course they passed. 

WELDING JOURNAL | 
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Service Awards 



To acknowledge the years of effort and 
dedication given our company by its re- 
spected employees while performing their 
individual jobs, service emblems are 
awarded when an employee attains certain 
levels of consecutive years service to 
Hahn & Clay. 


SERVICE AWARDS 


S Tun - Sterling silver Aw«rd 


It Years 


Solid Gold Award 


15 Years 


20 Years 


25 Years 


m Tears 


Oa* S-fslst dlaaood added to 
geld award 

veeaod S-peiat dlaaood added 
to geld award 

Third 5-pelnc dlaaead added 
tc geld award 

Oae 1©- paint dlauon i* added 
te center of geld award, 
asking a total of three 5 - 
point diamonds aad oaa 10 - 
point dlaaend. 


(guards are available as tie lack, pin ec 
aacklace.) 


Leroy Kurtz celebrated his 35th consecu- 
tive year at Hahn & Clay on January 14, 
1977. 

Congratulations, Leroy. 

(See story on page 1.) 



Wally Urban (center) is presented his 
award for completing 15 years consecu- 
tive service to Hahn & Clay on Jan. 15, 
1977. Shown with Wally are Gene Clay 
(left) and Henry Clay. 



Elton Matthews received his 
ten years consecutive service 
1977. 


award for 
on Jan. 11, 
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JOB OF THE MONTH 

by 

Larry Megow 


J)Q70fL is a deep ocean environmental sim- 
ulator. It will be shipped by truck to 
Bethesda, Maryland, a small town on the 
edge of Washington, D.C. 

The simulator will be installed in a new 
human research laboratory at the United 
States Naval Hospital. 

The facility will be used to simulate 
deep sea conditions down to 2,250 feet. 
At 2,250 feet, the weight of the water 
is 1,000 pounds per square inch. 



PHOTO #2 - Vessel being gas tested at 
1,000 psi. 



PHOTO #1 - Simulator being hydro and 
strain gage tested at 1,250 psi. 


PHOTO it 3 - Walt Christmas opening up a 
small valve to equalize the pressure in 
one of the (3) medical locks. 


(Continued on page 4.) 
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(Continued from page 1.) 

house and did a few chores in between. 
They sure did enjoy that! . • * Danny 
Fakus went to San Antonio and combined a 
vacation, honeymoon and visiting all into 
one. We hear they had a good time . . * 
Larry Megow was the guest speaker at the 
Annual Christmas Dinner-Dance, held by 
the International Maintenance Institute. 
Larry's presentation was on "The Murdock- 
Lockheed Lockseal for the Alaskan Pipeline 

. . . Leroy Faktor's stepson, Bob Aston, 
does in-service inspection of Nuclear Re- 
actors. Leroy makes them and Bob inspects 
them. You can't beat that! . . . Everett 
Erwin has been off for several weeks and 
is recovering from surgery for a rattle- 
snake bite on his index finger. Everett 
was bitten on January 14th and we sure hope 
he 'll be back soon ... We hear that Art 
Davila, Department 3, got lost going home 
the other day. It seems he "forgot" he 
moved. Hnmniimmmm . . . Sandy Keys, Account- 
ing, has put her 1966 Ford to rest and is 
now sporting a 1974 Cutlass Supreme . . . 

Congratulations to Mike Rebstock, Ernst 
Heine and Velon Saint for a job well done. 
See the letter below which was received at 
Hahn & Clay . . . 



Mr. £. H k r*ey 


D-»ar Mr. Hmey : 

0 r i»€-na2f of Big T?iree ladastr i*.s . I-.:.. I - -*• 

tc take tftis opportunity to express our =' * • :■? 
year efforts ir. ass-stir-? us or. Sur.iay. : ----r.tr i9tr. 

;.s v ic:'>ed yesterday, we r.ec-c u .• - . - - ' 

' L'.-- . . ;e:.er sSiaft ar.d ao o. i 

err rscy basis- Your provision ri ~ - r 

pec- -o to perfera toe reau-red aort f- r •_ : j - 

prevent a cad situation fre- orcurriru. Please extend 
car tx.arks to the people involvec. 


A gam, thank you for the services provided wr.en we 
desperately were in need of then. 

Best personal regards, 

/< s ( i 

Bob Mackey 
Buyer 

Capital lo-ds i Contracts 


. . . Tom Pool, Department 2, is home re- 
cuperating after suffering a heart attack 
January 6th. Tom will be off for some time 
but is doing fine. We all wish you well, 
Tom. 


BOWLING 
NEWS 

Hahn & Clay Team #1, has settled into 
4th place in the 28 team Esquire Bowling 
League as of January 19th. The competi- 
tion has shown no mercy since Hahn & 
Clay held the #1 position for the first 
two weeks of December. 

Recent highs for the team show Ron Megow 
with a 217 game and 585 series. Bill 
Merryman a 216 game and 573 series, and 
Gene Woodruff with a 501 series. 

High game and series for Hahn & Clay #2 
Team, bowling in the Gulfgate Commercial 
League, go to Charlie Driscoll with a 195 
game and a 554 series. Congratulations, 
Charlie. Charlie's average is 147. 




Answer: William Victorian. 
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JOB OF THE MONTH 

by 


Larry 


J)Q7QCL is a deep ocean environmental sim- 
ulator. It will be shipped by truck to 
Bethesda, Maryland, a small town on the 
edge of Washington, D.C. 

The simulator will be installed in a new 
human research laboratory at the United 
States Naval Hospital. 

The facility will be used to simulate 
deep sea conditions down to 2,230 feet. 
At 2,250 feet, the weight of the water 
is 1,000 pounds per square inch. 





PHOTO #1 - Simulator being hydro and 
strain gage tested at 1,250 psi. 


Megow 



PHOTO #2 - Vessel being gas tested at 
1,000 psi. 



PHOTO lr 3 - Walt Christmas opening up a 
small valve to equalize the pressure in 
one of the (3) medical locks. 


(Continued on page 4.) 
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U.S. Medicine 


) 


March 1, 1977 





La to ®i©ts ‘Wet Pots' 


Diving chambers will fit in these holes 


—U.S. Medicine photo 


The new, two-story laboratory (which 
lost some space in budget cuts) will al- 
low higher-quality research, Dr. Voros- 
marti said. 

The bottom floor of the building 
is devoted to the hyperbaric equip- 
ment — one large room will house the 
animal chambers, a smaller one the 
manned ones. There will be a kitchen 
and a sleeping quarters for the crew that 
must stay near during a long “dry” dive. 

Two of the five chambers for human 
research will be capable of the extreme- 
ly high pressures— 1,500 pounds per 
square inch — found at depths of about 
3,350 feet, according to John Naquin, 
hyperbaric program manager. 

The other two will go to 1,000 pounds 
per square inch, or about 2,250 feet. 

The difference between the two, Na- 
quin said, is about three inches of 
steel— the deeper tanks being about five 
inches thick. 

The top floor of the two-story build- 
ing contains laboratory and office 
space. The labs already arc being used 
for some types of research. 

Once all contract work is completed 
next spring, Naquin said, the system will 
be used unmanned to make sure it meets 
specifications. 

Then there will be a scries of manned 
training and testing dives, again in part 
to certify equipment, lasting about nine 
months. 

It will be about two years before ac- 


tual research can begin, Naquin said. 

No other diving laboratory in the 
United States is equipped to make dry 
dives to such depths, he said. However, 
Canada is building one in Toronto that 
will be able to go deeper. 


Dr. Vorosmarti said the new labora- 
tory will be used to begin or continue 
such inquiries as: 

• Decompression theory and de- 
compression sickness. There arc no de- 
compression schedules that coverall the 
different types of diving that must be 
done, he said. 

The current tables arc based on em- 
pirical data — they arc not backed up by 
scientific evidence, though some of them 
work extremely well. 

“But there is no basic ihcory.jojcJaw.. 
behind them,** he said. “We’d like to find 
one." 

Dr. Vorosmarti said research also will 
be done to try to improve existing 
methods of treating decompression 
sickness. 

• Thermal protection. “We know lit- 
tle about the limits of various types of 
diving," Dr. Vorosmarti said. “We need 
to measure thermal balance problems 
and find the information to design pro- 
tective gear." 

• Human performance. “We want to 
performance problems with 

physiology in diving." 

• High-pressure nervous syndrome. 
Both central and peripheral neuro- 
transmitters seem to be affected by 
high pressures. There may be some 
way to obviate this problem. 

• Oxygen toxicity. "We want to find 
out how to reduce it and see how to ex- 
tend the limits of using oxygen under 
pressure," Dr. Vorosmarti said. Anoth- 
er study will examine the feasibility of 
using oxygen for decompression sick- 
ness. 

One project going on in the old facili- 
ties involves an attempt to correlate for- 
mation and quantity of inert gas bub- 
bles in the blood with electrocardio- 
grams. 

Finding such a correlation, Dr. 
Vorosmarti said, might provide in- 
sight into the mechanisms and para- 
meters of decompression sickness. 


Medical diver Dave Heamy prepares for ‘dive’ in old chamber 


Betw-sda, Md.— Deep diving research 
in the Navy's new Environmental 
Health Effects Laboratory grew closer 
last month when the “wet pot" and 
chambers arrived for installation. 

The new laboratory, part of the Navy 
Medical Center here, will not be ready 
for actual manned diving research for 
about 18 to 24 months. 

First will come the installation, test- 
ing and certification of the equipment, 
which will allow the deepest “dry" dives 
anywhere in the United States— to 
depths of about 3,350 feet. 

The $15 million laboratory, when 
complcicd. will have five chambers for 
human diving research and 21 animal 
chambers. 

“It will have central laboratories for 
all departments doing hyperbaric re- 
search," Capt. James Vorosmarti Jr., 
MC, USN, deputy director of research 
institute, said. “All the chambers will be 
in one place." 

Richt now, Dr. Vorosmarti said, 
the hyperbaric equipment is scattered 
throughout several buildings, making 
it difficult to coordinate studies. 

"A lot of our chambers arc old and 
obsolete," he said. 


John Naquin 


Deep Diving Research 


Gas storage grid is just outside the laboratory 


— U.S . Medicine photos 


Deop Diving Chambers Arrive 



— U.S . Medicine photo 


‘WET POT* ARRIVES for the Navy’s Environmental are installed, the laboratory w* be capable of the deepest 
Health Effects Laboratory in Bethesda, Md. Once chambers ‘dry’ dives in the U.S. —down t 3,350 feet. Story, page 4. 
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Holidays for 1977 





by 

Larry Megow 
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On January 22, 1977, most o£ you didn’t 
1 * pay Hiuch attention to two heat exchangers 
frith a crooked snout on one end, as they 
slipped out of our plant* 

Sfe * 

k in November, 1976, one of our good 
homers got hold of Ed Valicek and said, 
"Say Ed, we’ve got a couple of exchangers 
that are leaking. How fast can you re-tube 
them? 1 ’ 

I>. Fv ty ■ / *' 

•Without tl>o much investigation, Ed said, 
"We should be able to do it in 30 or 40 
days" 

- # * * ^ 

But, then when Etf told Gene and Larry that 
what the shqp- had to do was machine out 
almost 300 tubes from each tubesheet, cut 
off one tubesVeet ,*■ re-machine the cut end, 
automatic weld on a new tubesheet with al- 
most 400 F preheat, re-assemble new tubes, 
roll one end and weld those 300 tubes on 
both ends, local stress relieve, U.T. in- 
spect the circle and test both the tube 
and shell side, Larry and. Gene said, "No 
way, looks like the best we can do is ship 
the first exchanger by March 22nd and if 
we're lucky, the second one can go by April 
19, 1977. 

Well, as I said in the ‘beginning, both ex- 
changers slipped out of our plant ahead 
of schedule on February 22, 1977. 

Of course, we did work round-the-clock, 
but all the operations went like clock- 
work. U.T. ‘ inspection of the (2) circle 


NEW YEARS DAY 
GOOD FRIDAY 
MEMORIAL DAY 


T 

JANUARY 3, 1977 

t _ V 


APRIL 8, 


,'fe 


MAY 30. 


INDEPENDENCE DAY JULY 4, 1977 


. 

,1977 


LABOR DAY 
THANKSGIVING DAY 
CHRISTMAS DAY 


SEPTEMBER 5, 1977 
NOVEMBER 24, 1977 
DECEMBER 26, 1977 


There la a floating holiday which may be 
used on Friday, November 25,1977,foltow- 
ing Thanksgiving, however, there will be 
a later notice to verify this. 



% 

* 


It . 

1 ? r 


• " 'V *1 

seams showed no defects, the P*T* of the 
almost 1,200 tube welds revealed no de- 
fects and the hydrotests proved that the 
tube rolling, welding and machining was 
flawless* 

There’s no way we can show everybody who 
made this crash repair such a success* 


(Continued on page 4.) 
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JOB OF THE MONTH 

by 

Larry Megow 


On January 22, 1977, most of you didn't 
pay much attention to two heat exchangers 
with a crooked snout on one end, as they 
slipped out of our plant. 

. i - 

' P ■' -■ 

Back in November, 1976, one of our good 
customers got hold of Ed Valicek and said, 
"Say Ed, we T ve got a couple of exchangers 
that are leaking. How fast can you re- tube 
them?" 

l* > ^ I* 

Without too much investigation, Ed said, 
rf We should be able to do it in 30 or 40 
days" 

But , then when Ed told Gene and Larry that 
what the shop had to do was machine out 
almost 300 tubes from each tubesheet, cut 
off one tubesheet, re-machine the cut end, 
automatic weld on a new tubesheet with al- 
most 400 F preheat, re-assemble new tubes, 
roll one end and weld those 300 tubes on 
both ends, local stress relieve, U.T. in- 
spect the circle and test both the tube 
and shell side, Larry and Gene said, "No 
way, looks like the best we can do is ship 
the first exchanger by March 22nd and if 
we’re lucky, the second one can go by April 
19, 1977. 

Well, as I said in the beginning, both ex- 
changers slipped out of our plant ahead 
of schedule on February 22, 1977. 

Of course, we did work round-the-clock, 
but all the operations went like clock- 
work. U.T. inspection of the (2) circle 


Holidays for 1977 

NEW YEARS DAY JANUARY 3, 1977 


GOOD FRIDAY 

APRIL 8, 1977 

^ * 

MEMORIAL DAY 

MAY 30, 1977 


INDEPENDENCE DAY 

JULY 4, 1977 


LABOR DAY 

SEPTEMBER 5, 

1977 

THANKSGIVING DAY 

NOVEMBER 24, 

1977 

CHRISTMAS DAY 

DECEMBER 26, 

1977 


There la a floating holiday which may be 
used on Friday, November 25,1977, follow- 
ing Thanksgiving, however, there will be 
a later notice to verify this. 




seams showed no defects, the P.T. of the 
almost 1,200 tube welds revealed no de- 
fects and the hydrotests proved that the 
tube rolling, welding and machining was 
flawless. 

There’s no way we can show everybody who 
made this crash repair such a success. 


(Continued on page 4.) 
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CB Thief Nabbed 


On Saturday, Dec. 18th, George Caldwell, 
Dept. 1, spotted two young boys in the 
parking lot. George summoned Shorty 
Jennings for help and then notified Ernst 
Heine to call the police. 

George and Shorty then proceeded toward 
the parking lot when George spotted one 
boy on a bicycle with a CB under his 
arm. George jumped the fence and was 
able to grab the boy with an armlock, 
Heine reported that when he arrived at 
the driveway, George had boy, CB and 
bicycle. 

The boy was turned over to Houston 
Police. Thanks go out to George for his 
role in capturing this CB thief. 




"Glad you called. Mother. 
No, l*m not busy! " 



And did you hear about the skep- 
tical little girl who said: "if 
George Washington was such an 
honest man, why do they close all 
the banks on his birthday?" 


Service Awards 



To acknowledge the years of effort and 
dedication given our company by its re™ 
spected employees while performing their 
individual jobs* service emblems are 
awarded when an employee attains certain 
levels of consecutive years service to 
Hahn & Clay. 


SERVICE AWARDS 


i 


tfllTl 


Sterling Slivtr AV*rd 


10 Y#ITt 


Go M Award 


IS 

10 ?un 

15 YMfJ 


One 5-polftt dlMAd added to 
9 old award 

Second 5-poiM diamond added 
Co gold award 

* 

Third J-painl diamond added 
Co gold award 


30 v 


aara 


One 10- point df amend added 
to cent** o f gold award, 
making t total of thre# 5 - 
point diamond! and one IQ * 
point diamond. 


(Award# are available at lie lark, pm or 
necklace , ) 



Calvin McDaniel (2-18-75), Turbine Shop, 
receives his five year award from 
Billie Sommer. 
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SPEED 


by 

Larry Megow 


Do you realize that at 40 miles per hour 
your car travels almost 60 feet in one 
second? And, that at 55 miles per hour 
you roll 240' in just three (3) seconds? 

Even more important, do you know that at 
40 miles per hour you cannot stop your 

car in much less than 125 feet even 

with good brakes and tires on a dry 
level pavement? 



One more point. Driving at the 55 mile 
speed, your car will travel almost 60' 
In the 3/4 's of a second while you are 
thinking about getting your foot on the 
brake . 

The two graphs depict travel per second 
and stopping distances at any legal 
speeds. 

If you ever have to take another drivers 
test, you'll need this information. 
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(Continued from page 1.) 



Photo No_ 1 shows Earnest Jones cleaning 
after tube welding one end- Photo No, 2 
shows Ike Skweres heli-arc seal welding a 
small thermocouple tube* while one end is 
being prepared for local stress relieving. 



Photo No, 3 shows the day shift crew that 
did most of the fitting, welding, assembl- 
ing and testing - left to right - Earnest 
Jones, Leadman on the job, James Cross, 
Ike Skweres and Joe Mat tern - 


(Continued on page 10) 
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HAHIM & CLAY AT WORK 



Ike Skweres hell- arc welding a small 
pipe in Job #19067, 



Deep Ocean Simulator, Job #99700, back 
from being painted a gleaming white. 



* 

Wally Urban, left, and Gene Woodruff 
look on as Roger Stevens, Jessie Manley 
and Floyd Kimich take the first heated 
plate out of the new 10' x 10 f x 20* 
furnace. If you look real close you may 
see Johnnie Straka at the controls. 
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FIELD MACHINING IN THE SHOP 



Charlie Hall is at the controls of the 
portable flange facing machine. In this 
one set-up, the worn top surface of the 
84" diameter by 8 n wide table roller 
face and the 4" wide back "hook" face 


were turned up. The "table" was part of 
a 150 ton P&H motor crane. Milton Keefer 
and John Allington set-up for this com- 
plex machining operation. Ralph Spicer 
helped with the machining. 


BOWLING 

NEWS 



Hahn & Clay Team #1 has run into some 
bad luck the last four weeks. While the 
scores have been relatively good, the 
opposition has been that "little bit 
better" and made winning very difficult. 
The results show 6 wins and 10 losses, 
dropping the team to 9th place in the 
28 team league, 

Charlie Driscoll, substituting recently 
for Bill Merryman, bowled the highest 
game of his career when he soared a big 
215 game. He was bowling with a 149 
average that night. Other noteworthy 
scores show Bill with games of 218 and 


204 and series of 590, 512 and 508; 
Ron Megow a 201 game and series of 550 
and 540; George Perez had series of 536, 
508 and 507; Gene Woodruff a 538 series 
and Robert Kiesehnick a 509 series. 

Hahn & Clay Team #2, bowling in the 
Gulf gate Commercial League, also has 
some scores to report. Earl Franklin, 
Department 1, got the high game for the 
team with a 217 game and Charlie Dris- 
coll bowled his first "500" series with 
games of 168-178-199 - 545. 

Congratulations to both of you. 
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LIFE LINES 


. - Billy Kelley is hobbling around after 
a recent accident when he broke his big 
toe, Billy hasn T t let it slow him down too 
much and only missed a few days of work 
, * , Tony Cardenas took a week of his 


by 

Barbara Roth 
and 

Billie Sommer 

Jose Vitela has taken two weeks vacation 
recovering from recent nose surgery , * • 

Clarence Buck returned to work February 23 
after being off for several weeks fighting 
a battle with penumonia . , . Ron Megow, 
who has a 179 average in bowling, seemed 
to have trouble finding the pins recently, 
Ron says he hadn*! had a drink all even-* 
ing but his score of 1 18 for one of his 
games would lead one to think otherwise 
# . . "Little Rob" took a week of his va- 
cation in order to participate in one of 
the trail rides for the rodeo , • * Frank 
and Margaret Spencer recently celebrated 
their 12th Wedding Anniversary , . * Juan 
Saucedo and Alvin Morgart each took a week 
of vacation last month and got some repair 
work on their cars taken care of , . . Roy 
Turner, Machine Shop, took some time off 
recently and went to North Carolina to 
visit his son who had surgery, Roy is back 
now and we hope all went well , . * Joe 
Doherty has been out ill for the past month 
and is now recuperating from pneumonia. 
Joe hopes to be back to work by the middle 
of March. We all hope he is feeling better 
. . . Ed Vallcek , Sales, is seen below with 

a grey fox he killed on a hunt this past 
season, Ed is planning to mount his prize. 



vacation last month . , , Congratulations 
to James and Barbara Green who recently 
celebrated their 21st Wedding Anniversary 
, . . Richard Lewis, Fabricating, spent a 
week of his vacation in our sister state, 
Louisiana . . , Charles Reinhart is home 
recovering from an accident that resulted 
in the loss of two of his toes. We all wish 
Charles well and hope he will be feeling 
better soon * . . Mary Brashier, recep- 
tionist, was caught in this photo having 
the "time" of her life recently at a cos- 
tume party. 



Virgil Watson and Jim Hamilton from the 
Turbine Shop each took a week of vacation 
last month * . . Belated Happy Birthday 
wishes to Verlon Powdrill who recently 
celebrated his 54th birthday . . . Virgil 
Strong, Maintenance Department , is peddl- 
ing a new Datsun Fick-up truck . , . Hibbard 
Cox, Quality Assurance Department , took a 
week of his vacation in February . . . Bill 
Tengler had surgery on his ear February 
14th. Bill is home now and seems to be re- 
covering very well. Hopefully, Bill will 
be back with us soon . . . Congratulations 
are certainly in order for Sadie Renfro, 
Leonard 1 s wife. Sadie bowled her first 600 
series recently. Her scores were 226, 221 
and 181 , * . Lorenzo Garcia, Fabricating, 
was hospitalized recently for injuries he 

(Continued on page 8.) 
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Take it to Heart 


Mor« th+f] hi if if ill heart 
Attack victims die outside the 
hospital . most wtHim two hours 
of initial symptoms. It you e* 
peri ence these warning signs of 
heart attack or stroke , seek 
emergency assistance at once. 
When it iy not available • get to a 
hospital emergency room any 
way you can and as fast as you 
can. 


The Warning Signs of Heart Attack 

• Prolonged, oppressive pain or unusual dis- 
comfort in center of chest, behind the breast 
bone. 

• Pain may radiate to shoulder, arm, neck or jaw. 

• Sweating may accompany pain or discomfort. 

• Nausea, vomiting and shortness of breath may 
a I so occur. 

• Symptoms may subside and then return. 


The Warning Signs of Stroke 

* Sudden, temporary weakness or numbness of 
face, arm or leg 

* Temporary loss of speech, or trouble in speaking 
or understanding speech. 

* Temporary dimness or loss of vision, particu- 
larly in one eye. 

* An episodeof double vision. 

* Unexplained dizziness or unsteadiness. 

* Change in personality, mental ability, or the 
pattern of headaches. 


GUESS WHO? 



Can you guess who the individuals are in 
this picture? In not, turn the page 
upside down for the answer. 



A pastor delivered a beautiful sermon 
describing the plight of the poor and how 
it was the charitable duty of the rich to 
share their wealth with the poor. 

After the service, & friend asked how 
it went. “Well, It was partly successful," 
said the minister. “I convinced the poor/* 
—The Zeleenople (Pa.) Butter County 
News-Record 


Half the Battle? 


(Continued from page 7.) 


suffered as a wittness to a robbery in a 
U-Tote-M, Lorenzo was beaten and robbed , 
himself, and then his car was stolen. We 
understand he is doing fine and only ex* 
pects to be off for one week , , , George 
Caldwell took two weeks of his vacation 
in order to stay home due to back problems. 


*ao.io£ it y 

sbjejs pa^xuft aq} uj gupAJias sea ps aiiqw 
yyGX inoqn ua^eij sea *qdej3o^oqd 
sxqi uj pa aje sjeopjAxpu']: qiog 


Lunch B 


rear 



William Trapp, Glen Bar tee and Billy Kelley 
taking a noon lunch break. 
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Energy from Texas Coal 


by 

Larry Megow 


Ya' 11 have heard about the energy shortage 
and that until we can build more nuclear 
power plants, coal will be used as a power 
source. 

Texas already has several lignite coal pow- 
er plants, including Alcoa' s big installa- 
tion at Rockdale and one at Fairfield. 


Lignite coal can be found in Texas in a 
10 to 30 mile wide strip, all the way from 
Eagle Pass up to Texarkana ; a 3 to 5 mile 
strip from Cotulla to St. Augustine and 
large deposits in Harrison, Rusk, Magnolia 
and Shelby Counties in East Texas. 




PRINCIPAL LIGNITE 
AREAS OF TEXAS 

(Bureau of Economic Geology, 
University of Texas, Austin) 


Over the 30 to 35 year Monticello plant 
life, 14,000 acres will be stripped and 
mined. The land will be recalimed to its 
original topography. 


Brown and Root has recently completed an- 
other power plant near Mount Pleasant on 
Highway 67, about 120 miles East of Dallas. 


The new plant, Monticello Steam Electric 
Station, has two 575 megawatt generators 
whose output will be shared by Dallas Power 
& Light Company, Texas Electric Service 
Company and Texas Power & Light Company. 


Two (2) 2,900 ton draglines, each with a 
bucket capacity of 70 cubic yards, can 
handle 24 million cubic yards annually. SCALE 

The two 575 megawatt boilers consume 400 
tons of lignite coal per hour when operat- 
ing at full capacity. 


The amount of dirt moved and the 
at Monticello is staggering. 


coal dug 


Each boiler produces over 4 million pounds 
of steam per hour for delivery to the tur- 
bines. 


The lignite, stripped in big chunks, is 
first crushed to 6 H size. It is then re- 
duced down to around 1/2 fl diameter and 
eventually ground to a fine powder before 
it is forced, by a pneumatic fueling system 
into the boilers. 


If we continue to strip mine lignite at 
the present rate of around 60 million tons 
annually, it is estimated that we will not 
run out of Texas coal for almost 100 years. 
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(Continued from page 4.) 


But, In addition . . , 

Willie Gummelt; James Quinton, IkeGurka; 
George Perez; Gerald Watson; Leon Spear; 
Ike Skweres; Danny Fajkus; Charles Hall; 
Chris Marshall ; Harold Myers ; James Cross; 
Elton Matthews; Virgil Watson; William 
Grisham; Alvin Morgart; Earnest Jones; 
Leonard Renfro; Calvin McDaniel; William 
Smith; John E. Robinson; Weldon Ballew; 
Genaro Isaac; Charles Zeigler; Garland 
Woodard; Sidney Parr; Oswald James; Ernst 
Heine; James Washington; Jimmy Abraham; 
Douglas Sutter; Dallas Craddock; Arthur 
Diaz; Tomas Martinez ; Charles L. Rinehart; 
George Andrade; Chester Pillard; Willie 
Whisenhunt; Klaus H. Peters; Julian J. 
Rodriquez ; Mel Williamson ; Warren Walker; 
Lawrence Hodson ; Ramon E. Lopez; Clarence 


Robinson; Dennis Rushing; Cleodis Green; 
Herman Miles; Burt Kilner; Everett Erwin; 
Earl L. Williams; Mike Bush; Steve Golden; 
Herman Manning; Jairo Gomez; Owen Beeler; 
Richard Creasman; JohnD. Moreno; Clarence 
Lewis ; Michael Ward ; Joe Almendarez; Jose 
Perez; Juan Montemayor; Alex Martinez; 
Leroy Kurtz; Joseph Mattern; Marshall 
Brantley; Gene Ebelt; Verlon Powdrill; 
Reubin Simmons; Mike Rebstock; Kenneth 
L. Jones; Henry Kominczak; Roy Turner; 
Michael Parsons; Claven Franklin; Hibbard 
Cox. 

All helped complete this job ahead of 
schedule and to more than meet the custo- 
mer's quality requirements. 


Drilling & Tapping on the 10' Mill 



Who says we can ' t drill and tap on the 10’ 
mill? No one, because Pete Commiato and 
Jack Downey did drill holes inside a ring 
on Job No. 19612. 





Houston, Texas 
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JOB OF THE MONTH 

by 

Larry Megow 


On January 22, 1977, most of you didn’t 
pay much attention to two heat exchangers 
with a crooked snout on one end, as they 
slipped out of our plant. 

Back in November, 1976, one of our good 
customers got hold of Ed Valicek and said, 
”Say Ed, we’ ve got a couple of exchangers 
that are leaking. How fast can you re- tube 
them?” 


Without too much investigation, Ed said, 
”We should be able to do it in 30 or 40 
days” 

But , then when Ed told Gene and Larry that 
what the shop had to do was machine out 
almost 300 tubes from each tubesheet, cut 
off one tubesheet, re-machine the cut end, 
automatic weld on a new tubesheet with al- 
most 400 F preheat, re-assemble new tubes, 
roll one end and weld those 300 tubes on 
both ends, local stress relieve, U.T. in- 
spect the circle and test both the tube 
and shell side, Larry and Gene said, !, No 
way, looks like the best we can do is ship 
the first exchanger by March 22nd and if 
we’re lucky, the second one can go by April 
19, 1977. 

Well, as I said in the beginning, both ex- 
changers slipped out of our plant ahead 
of schedule on February 22, 1977. 

Of course, we did work round-the-clock, 
but all the operations went like clock- 
work. U.T. inspection of the (2) circle 


Holidays for 1977 


NEW YEARS DAY 

JANUARY 3, 1977 

GOOD FRIDAY 

APRIL 8, 1977 


MEMORIAL DAY 

MAY 30, 1977 


INDEPENDENCE DAY 

JULY 4, 1977 


LABOR DAY 

SEPTEMBER 5, 

1977 

THANKSGIVING DAY 

NOVEMBER 24, 

1977 

CHRISTMAS DAY 

DECEMBER 26, 

1977 


There le a floating holiday which may be 
used on Friday, November 25, 1977, follow- 
ing Thanksgiving, however, there will be 
a later notice to verify this. 



seams showed no defects, the P.T. of the 
almost 1,200 tube welds revealed no de- 
fects and the hydrotests proved that the 
tube rolling, welding and machining was 
flawless. 

There’s no way we can show everybody who 
made this crash repair such a success. 


(Continued on page 4.) 
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HAHN 6 CLAY AT WORK 



ie Skweres heli-arc welding a small Deep Ocean Simulator, Job #99700, back 

Lpe in Job // 19067. from being painted a gleaming white. 



Wally Urban, left, and Gene Woodruff 
look on as Roger Stevens, Jessie Manley 
and Floyd Kimich take the first heated 
plate out of the new 10’ x 10’ x 20* 
furnace. If you look real close you may 
see Johnnie Straka at the controls. 



o*o n 





Navy Diving Biomedical Research and 
Development: The NMRI Program 


The Naval Medical Research Institute (NMRI) in 
Bethesda, Md. — a multidisciplinary research facility 
sponsored by the Naval Medical Research and Develop- 
ment Command — is the Navy’s lead laboratory for 
diving biomedical research and development. 

Investigation into the biomedical problems of fleet 
divers has been under way at NMRI since 1942. Today, 
research efforts range from finding timely soil ut ions to 
diving medical and operational problems encountered 
within the current 1,000-foot diving capability, to devel- 
oping methods for effective diving to 2,500 feet by 
1985. 

NMRI diving researchers will soon have a greatly ex- 
panded research capability: a new hyperbaric research 
facility, which will house a wet pot capable of simulat- 
ing depths to 3,300 feet of seawater (fsw) and will in- 
clude living quarters and support for divers under pres- 
sure. With this capability, NMRI can conduct advanced 
human hyperbaric research in its own laboratory. 

For animal studies, the new complex will provide 21 
smaller chambers capable of simulating 3,300 fsw. A 
mobile service chamber will permit test animals to be 
held under pressure while their chambers are cleaned; 
such an arrangement will enable researchers to carry 
out long-term studies under pressure. 

Animals are used initially to test techniques de- 
veloped for eventual human experimentation— drug 
interactions, for example.* * Animals are also used in 
experiments where use of human subjects is not 
feasible: for example, deep electrodes are implanted in 
animals to establish the relationship between brain 
activity and hydrostatic pressure. 

Investigators also test new concepts on animal 
models and only after thorough testing will move on to 
human experimentation, with volunteer Navy divers 
serving as subjects. One example: an animal experi- 
ment involving the estimation of time has contributed 
to the understanding of how human divers adapt to re- 


Froni the Behavioral Sciences Department, Naval Medical Re- 
search Institute, National Naval Medical Center, Bethesda, McL 
20014 . 

*AnimaJ experiments are conducted in accordance with the principles 
set forth in the +4 Gutde for the Care and Use of Laboratory Animals/' 
Institute of Laboratory Animal Resources, National Research Council. 
Department of Health, Education and Welfare, Publication No. (NIH) 
74 - 23 . 
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peated hyperbaric exposures. Time estimation in 
animals is a sensitive response to experimental manip- 
ulations. It is also a precise technique for measuring 
human performance. In an adaptation study by Thomas 
and associates (7), rats were trained by operant tech- 
niques to press a lever at regular time periods. Stable 
performance baselines were established for each 
animal. The training was done at * ‘surface M pressure (1 
atmosphere). 

The rats were initially exposed to hyperbaric pres- 
sure in a simulated pressure-chamber dive to 200 fsw 
while they were breathing compressed air. This initial 
exposure to pressure disrupted and modified the estab- 
lished performance baseline by substantially increasing 
responses. Further experimentation showed that when 
intervals of time were allowed to elapse between sub- 
sequent dives, the timing precision of the rats at 200 
fsw was not disrupted; the rate of response returned to 
surface baseline values. 

When Navy divers were asked to punch buttons 
under the same environmental conditions, the results 
were similar. * 

COPING WITH PRESSURE 

Many of the diver’s physiological problems stem 
from the effects of pressure on his body. This pressure 
is made up of two forces: the weight of the water over 
the diver, and the weight of the atmosphere over the 
water. With each 2-foot increase in depth of seawater, 
pressure increases by almost one pound per square 
inch (psi). Each 33 feet of descent in seawater increases 
the pressure by an additional atmosphere {14,7 psi). 
The effects of pressure can be grouped into two cate- 
gories: direct or mechanical effects, such as the com- 
pression of body airspaces during descent; and indirect 
effects, which result from changes in the partial pres- 
sures of gases in the breathing medium (2). 

The breathing medium means life to the diver, but it 
is also the source of many of his physiological problems 
because, under hyperbaric pressure, the diver’s body 
interacts with the breathing gases. The breathing 
equipment itself, which delivers and regulates the 
gases, can also cause or extend many of the diver’s 
problems. 

Because of its ready availability and low cost, com- 
pressed air is the breathing mixture most commonly 
used for dives as deep as 150 fsw. Mixed gases are used 

U.5. Navy Medicine 









(Above) Dry chamber is unloaded and (right) installed in NMRI lab. Second section arrived in July. 

Volume 68, September 1977 


The tirst section of NMRI’s new hyperbaric research facility arrived iri March. The “wet pot" is in tne toregrouno. 


Artist’s concept of man-rated chamber complex 





Hyperbaric chambers used for test animals 


when the diver descends deeper and stays longer. Al- 
though all breathing mixtures must supply a limited 
amount of Hfe-supporting oxygen, toxicity occurs when 
the diver breathes excessive amounts of oxygen under 
pressure. Nitrogen or helium are routinely used as dilu- 
ents for oxygen, depending upon the depth and dura- 
tion of the dive. But these inert gases have their own 
unique disadvantages. For example, nitrogen causes 
narcosis and increased breathing resistance, and re- 
quires the diver to undergo longer periods of decom- 
pression. Helium causes rapid toss of body heat, 
"Donald Duck" speech, and altered excitability of the 
nervous system. 

Basic to solving these problems is the need to define 
inert gas transport and elimination in the body. Inert 
gases used as diluents for oxygen are taken u p by body 
tissues under pressure, in a process called "satura- 
tion." As the pressure is reduced, the gases must be 
returned from these tissues — that is, the tissues are 
desaturated — but in a form that does not inflict acute or 
chronic injury. To avoid such injury, safe decompres- 
sion schedules are vital. But such decompression 
schedules must be based on a quantitative understand- 
ing of inert gas transport in the human body; this un- 
derstanding does not yet exist. 

Decompression is defined as a release of pressure, 
and decompression sickness as the "overt illness which 
follows a reduction of environmental pressure, suffi- 
cient to cause the formation of bubbles from the gases 
which are dissolved in the tissues" (,?). The importance 
of carefully controlled pressure reduction has long been 
established, but little is known about its effect on 
bubble formation in living tissue. 

The symptoms of decompression sickness are the 
result of bubbles forming in the vascular system or 
tissues. These symptoms can be as innocuous as tem- 
porary skin rash or mild discomfort in the Joints and 


muscles, but may also include paralysis, numbness, 
hearing loss, vertigo, unconsciousness, and death ( 2 t 4) r 
Decompression sickness is treated by recompressing a 
diver to a pressure sufficient to allow the bubbles to 
dissolve. When the symptoms have cleared, decom- 
pression schedules may be used to decompress the 
diver to surface pressure. 

New modes of therapy for decompression sickness 
are needed, as well as optimal decompression tables for 
manned saturation and subsaturation dives. NMR1 re- 
searchers, focusing on the pathophysiology of decom- 
pression sickness (5), are attempting to: 

• define the mechanisms by which central nervous 
system and joint dysfunction occur in decompression 
sickness. 

• establish the impact on cardiopulmonary' function of 
the bubbles formed during the decompression process. 

• elucidate the interaction of these bubbles with the 
microcirculation (6,7), 

The results of this work can be applied to the clinical 
problems of cerebral atr embolism, spinal cord trauma, 
and stroke. An ultimate goal is to develop objective 
criteria for diagnosing and predicting decompression 
sickness, as well as methods for assessing the adequacy 
of decompression and for detecting tissue damage. 

TOXIC EFFECTS OF OXYGEN 

To increase diver safety and effectiveness, research- 
ers at NMRI are also striving to understand the basic 
mechanisms that cause inert gas narcosis. Through 
animal studies, they are attempting to determine the 
site of action of narcotic gases and to understand the 
alterations in membranes that narcotic substances may 
induce. The interaction of inert gas narcosis and en- 
vironmental factors such as cold, high concentrations of 
inspired carbon dioxide, compression rates, and the 
like must be assessed as they relate to altered cognitive 
and neuromuscular performance of underwater tasks. 

The toxic effects of oxygen are related to the oxygen 
partial pressure in the breathing medium. Yet elevated 
partial pressures of oxygen are widely used to speed up 
decompression and to treat decompression sickness, air 
embolism, and other clinical problems such as 
gangrene and carbon monoxide poisoning. Determin- 
ing the limits of safe oxygen partial pressures to which 
divers can be exposed is further complicated by the 
variation in oxygen tolerance among individuals and in 
one individual from day to day. Individual tolerances 
also vary between work and rest exposures and wet and 
dry environments. These considerations affect all 
phases of diving as well as the design of diving equip- 
ment. 

The syndrome of oxygen toxicity is being studied at 
NMRI in intact animals. Researchers are also assessing 
in organ systems of animals the cellular and biochemi- 
cal changes that precede and accompany the body func- 
tion alterations seen in oxygen toxicity. The search is 
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for a way to modify an organism's susceptibility to 
oxygen toxicity. 

The nature of the underwater environment itself is a 
continuing hazard to the respiratory and circulatory 
systems. NMRI investigators are trying to determine 
the " normal" respiratory state for divers, and to estab- 
lish safe tolerance limits for carbon dioxide retention. 
Studies are also under way to evaluate the effects of 
immersion, pressure breathing, external impedance to 
breathing, and gas density as they relate to the me- 
chanical work of breathing, the energy cost of breath- 
ing, and the efficiency of the respiratory muscle. The 
amount of ventilatory loading a diver can tolerate and 
the high-pressure nervous syndrome may constitute 
limits {as yet undefined) to man doing useful work 
under water. Information from the NMRI studies can 
also be applied to clinical problems of respiration, such 
as emphysema and chronic lung disease. 

A diver's cardiovascular function is affected by 
hydrostatic pressure, the nature of the inert gas in the 
environment, and the high partial pressure of oxygen. 
The ultimate goal for this work at NMRI is to determine 
the depth limit at which the circulatory system will 
function properly. Initially, animal studies will assess 
the effects of increased pressure and various gas mix- 
tures on the physiological components of the circulatory 
system at graded hyperbaric pressures. Studies using 
human volunteers will assess cardiovascular function as 
it relates to submaximal work in mixed-gas environ- 
ments at low and h'gh pressures, in wet and dry 
environments, during King-term exposures, and during 
compression and decompression. 

Cold is particularly penetrating in the diving environ- 
ment: underwater wirk in 25° C water produces 
thermal stress in less than an hour. NMRI scientists are 
now examining cardiovascular, pulmonary, and endo- 
crine response to thermal stress in the immersed diver 
at shallow depths (5) by monitoring cardiac and respira- 
tory rates, pulmonary ventilation, oxygen and carbon 
dioxide production, and core temperature. Blood and 
urine samples are obtained from each diver before, 
during, and after exposure, so researchers may analyze 
stress hormones and other biological variables. 

Related work focuses on devising methods to 
precisely quantify, by heat-flux sensors and thermis- 
tors, the respiratory and skin heat loss of divers. The 
goal is twofold: first, to devise equations that predict 
heat loss and body temperature for any combination of 
ambient pressure and temperature; second, to define 
the tolerable range of deviation from normal skin -body 
temperatures under hyperbaric conditions. The rela- 
tionship between body heat loss, temperature, and 
performance will be investigated and defined. The 
various levels of body heat loss will be correlated to 
changes in performance on underwater tasks requiring 
manual dexterity, a sense of touch, strength, and 
cognitive function — tasks such as would be encountered 
in underwater rescue or underwater construction and 



Work sled ergometaf measures diver's performance 


maintenance, for example. This information could lead 
to the design of equipment to ensure that divers main- 
tain the body heat they need for top performance; it will 
also provide guidelines for diver rescue and for coping 
with the heat loss a diver experiences w-hen his equip- 
ment fails. The possible relationship between thermal 
balance and decompression sickness will also be inves- 
tigated. 

ASSESSING UNDERWATER PERFORMANCE 

The study of underwater performance and perform- 
ance physiology is crucial to the Navy's diving opera- 
tional goals. The ultimate performance goal is to enable 
Navy divers to carry out their missions with little or no 
performance degradation as a result of the environ- 
ment, diving techniques, or equipment. To attain this 
goal, diving officers must be able to predict and assess 
diver performance. At present, there is no body of in- 
formation that clearly defines the safe working limits of 
the diver relative to his task, equipment, physical 
endurance, and physiological weakening. 

In general, the factors that contribute to diving per- 
formance limitations fall into three categories: sensory 
limitations, cognitive limitations, and motor perform- 
ance limitations, A diver's visual field and depth per- 
ception are severely limited under water; his judging, 
estimating, and discriminatory abilities may be affected 
by the dive conditions, and his motor performance is 
degraded by cold, neutral buoyancy, and the limited 
visibility, 

A particular motor degradation, the "high-pressure 
nervous syndrome," occurs at depths of about 1,000 
fsw and beyond. This syndrome is believed to result 
from a disturbance of central nervous system function. 
Its symptoms appear as clcctroencephalographic irreg- 
ularities, tremor, loss of vigilance, altered posture and 
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balance, fatigue, and microsleep* Researchers at NMRI 
are investigating the effects of temperature and rate of 
compression on the high-pressure nervous syndrome to 
determine whether a diver can adapt to this condition, 
and if so, to what degree. The use of additive gases, 
such as higher percentages of nitrogen, are being in- 
vestigated as a way of reducing these symptoms. Also, 
the basic mechanisms of the high-pressure nervous 
syndrome are being studied to obtain further informa- 
tion about the onset, nature, and treatment of this con- 
dition. 

There is yet another factor in performance degrada- 
tion under hyperbaric conditions: the effect of pharma- 
cological agents and compounds. Because of accidents, 
decompression sickness, minor illnesses, pain or dis- 
comfort, divers are often taking some medication. Yet 
drugs that are considered safe and effective at surface 
pressure may have an altered effect on biological sys- 
tems in the high-pressure environment. For example, 
some antihistamines cause behavioral changes — often 
unpredictable. The NMRI program includes a general 
pharmacologic study that has surveyed, in several 
species of animals and under hyperbaric conditions, the 
activity and toxicity of common therapeutic drugs such 
as aspirin, caffeine, antihistamines, anesthetic drugs, 
and antibiotics. Researchers are beginning to study 
ways the results of these studies can help Navy divers. 

HUMAN ENGINEERING 

Several tasks have been designed to assess divers' 
underwater performance: 

• the ENERPAC task, in which divers use a hand* 
operated hydraulic tool to cut into a wire roJh 

• a task in which divers maneuver a self-contained 
load-handling pontoon under water. 

* An underwater pipe puzzle assembly task developed 
at the University of California in Los Angeles (UCLA), 

* the SP 2 task — NMRFs revision of the UCLA pipe 
puzzle. 

These tasks were used in the early 1970's to measure 
divers 1 performance during evaluations to determine 
whether the U.S. Navy prototype Mark XII diving sys- 
tem (see cover) was a suitable replacement for the 
standard Mark V diving system, used since 1930- 

Human engineering considerations can also provide 
much-needed information about the impact of diving 
equipment and systems on the diver's safety and per- 
formance, For example, during the evaluations of the 
Mark V and Mark XII diving systems, a biomechanical 
analysis was performed on divers wearing each suit (9). 
This analysis employed 14 biomechanical measures 
taken from dynamic anthropometry (which deals with 
range of motion and joint angle changes), and helped 
pinpoint the restrictions and limitations of the two 
diving suits. 

Human engineering assessments of tools and ‘hyper- 
baric systems are also under way at NMRI. The use of 


alternate work systems, such as one-atmosphere diving 
systems and manipulators, will be explored as possible 
ways to meet the Navy's goals for deep dives. 

Divers and occupants of hyperbaric chambers 
depend on their life-support systems to provide a pure 
and physiologically adequate breathing medium. It is 
therefore important to identify those toxic contaminants 
that are most likely to cause debilitating or irreversible 
effects on diving personnel. It is equally important to 
determine the specific biochemical, physiological, and 
pathological changes in diving personnel exposed to 
such contaminants under hyperbaric conditions. While 
standards exist for long-term exposure to contaminants 
in submarines, it is not yet known whether these stand- 
ards are appropriate for hyperbaric environments. 
Toxicology researchers at NMRI will evaluate such 
toxic contaminants using animal models in hyperbaric 
environments. Valid standards for human exposures in 
hyperbaric operational systems should evolve from 
these evaluations. 

Although man has been diving for centuries, little is 
known about the long-term and short-term effects of 
chronic exposures to high pressures and to the gases 
used in diving systems. As researchers define the ef- 
fects of hyperbaric exposures on the various body func- 
tions and systems, they will also be looking for ways 
that mammalian systems can adapt or acclimatize to the 
high-pressure environment. 

Outlined here are current problems being studied at 
NMRI. The research under way and planned may prove 
that these problems are not barriers to man doing 
useful work at great depths in the sea, , 
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The Navy’s diving research program is taking on a 
new dimension at the Naval Medical Research Institute 
(NMRI) in Bethesda, Maryland, This dimension is the 
addition of a diving biomedical research capability with 
the unique combination of research scientists, sophisti- 
cated hyperbaric facilities, and operational personnel 
necessary to provide deep diving medical research sup- 
port to the diving Navy. 

Since its commissioning in 1942, NMRI has been an 
active force In the world of Navy diving medicine. Early 
and continuing work in the area of cold stress has provided 
guidance for diver thermal protection. In fact, the re- 
quirement for heating diver breathing gases resulted 
from NMRI research programs. Over the years, NMRI 
scientists have contributed significantly to the under- 


standing of decompression sickness and of other aspects 
of diving medicine by conducting basic and advanced re- 
search in these areas. NMRI physiologists and behavioral 
scientists were active participants in the SEALAB, 
TEKTITE, and MAKAI habitat programs. (The basic 
saturation tables for SEA LAB ME were developed at 
NMRI.) More recently, working with the Navy Experi- 
mental Diving Unit (NED U) and others, NMRI researchers 
provided human factors evaluations of the new Mk 12 
hard hat that resulted in beneficial design changes. In 
1973, NMRI personnel were principle research coordina- 
tors and participants for the SUPDIVE, NEDU, NMRI 
joint saturation diving program, which culminated In a 
1,600- foot dive in the Taylor Diving and Salvage Com- 
pany complex (see FP f Hall 1973), 
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ENCM(MDV) Winters {standing) and HTl Seeley at the con- 
trols of NMRI's 750-foat depth capability chamber complex. 



basic chamber structure of new complex installed thus far* 


Today, NMRI is engaged m an expanding diving re- 
search program with basic scientific work in thermal 
stress, respiratory and cardiovascular response, toxic 
contaminant effects, decompression theory, decompress 
sion sickness, underwater performance, hyperbaric 
biology, and hyperbaric microbiology. Before the ad- 
vent of deep saturation diving, NMR! relied primarily 
on its 750-foot chamber complex (vintage 1938) for 
most manned research. This facility was recently certified 
and is still serving the Institute well* In recent years, 

NMRI has participated heavily in deep diving experi- 
ments using NEDll and civilian facilities* However, as 
previously reported in Faceplate (Spring 1976), NMRI is :■ 

soon to acquire its own major hyperbaric research facility, 
one that is unequaled in depth capability within the 
United States Navy* The opening of this facility, sched- 
uled for the summer of 1978, will add an in-house capa- 
bility to conduct diving research far beyond our current 
deep diving limitations* 

Called the Environmental Health Effects Laboratory 
(EHEL), the new facility consists of separate com- 
plexes of man-rated and animal chambers with a pressure 
capability of 1,500 psig, or approximately 3,400 feet of 
seawater* In addition, extensive laboratory spaces are 
available. The man-rated chamber complex consists of 
five horizontally mounted chambers with a wet pot con- 
nected below the central chamber “igloo”. The system 
includes complete capabilities for atmospheric control 
using air, helium-oxygen, and other mixes* Wet pot 
water temperature can be varied down to 34° F (l°C)* 

Gas farm, compressors, gas mixer, helium reclaimers, 
communications, video monitoring, computer links, and 
semi-automated diving control systems are also included* 

Table 1 provides more particulars* 













MRCCSUTlSTIC* 
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Table 1; Operational specifications for the man-rated chamber 
complex of EMEU 

* . . i»r ,f. u, 

The animal chamber complex includes 21 small ani- 
mal chambers With life support capabilities equivalent to 
those of the manned complex. The complex is designed 
to conduct long-term studies of the effects of various 
toxic materials in hyperbaric environments. Basic 
studies in other areas of diving wiii also be conducted* 
New diving concepts will be tested on animals before 
manned dives are attempted* 

Currently, the construction of the ENEL has pro- 
gressed to the point where ail chambers are in place and 
a considerable amount of piping has been installed. The 
gas farm is nearly complete. During the coming months, 
the compressors, gas supply systems, control panels, and 
associated equipment will be installed. Completion is 
expected In mid-19/8, at which time NMRl will take 


I 
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3 

1 

* 
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full control of the complex* Then begin the tasks of urn 
manned and manned work-up dives, check in/out sys- 
tems, and overcoming all those hurdles required to turn 
a new diving complex Into an operational facility. If all 
goes according to plan, research In the man-rated com- 
plex will begin before the end of 1978. 

Until next summer, NMRl will continue to monitor 
the construction, procure ancillary equipment, develop 
a trained staff of military and civilian divers, prepare 
operations and maintenance procedures, and procure and 
stock a spare parts Inventory. Staffing requirements in- 
clude 25 enlisted saturation divers in addition to the 
Institute's staff of diving medical officers, diving corps- 
men, and civilian diver personnel. Currently, ENCM 
(MDV) VV. Winters is the Command Master Diver; HTCS 
(DV) C. Gross, MMCS(DV) R* Brewer, HMC P* West, 
BMC(DV) R, Vandine, andHTl R. Seeley make up the 
core of operating personnel. The remainder of the billets 
will be filled as soon as the “friendly detailer" can find 
the people. 

In summary, NMRl, a long-time contributor to the 
well-being of Navy divers, is entering a new era. As the 
operator of what will be the Navy's newest and deepest 
diving research facility, the Institute will be a keystone 
in expanding the diving biomedical research program of 
ihe Navy* Close coordination with NEDU and civilian 
institutions will continue; and, by working together, it 
will be ensured that the Navy diver is the safest diver In 
the world. * « 
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Floor plan of EH EL chamber operating spaces 
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99700 FINALE 

* . "* - 

by Larry Megow 


In the June, 1977 Anvil, you saw 99700 being installed in the brand 
new Naval Medical Research Laboratory at the U* S. Navy Hospital, 
Bethesda , Maryland * 
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.his photo and the photo on page 2 show the installation completed* 
Our chambers are in the back * * . the two forward chambers were 
manufactured by a competitor* The mating of the two assemblies went 
together slick as a whistle* 
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Photo r2 - Don Westbrook and Charlie Hall 
have just finished cutting out the front 
tubesheet after having burned the (557) 
tubes loose . You' 11 have to look hard for 
Bill Tengler . 

(Continued on Page 4) 


The completed installation . . . Job 99700. 


Photo #1 - Gene Woodruff and Bill Blackard 
standing on the docks . Woodruff sags, 
"What' s this ?" 

Blackard replies, "It's a boiler, wonder 
what we're supposed to do with it and 
where we're going to set it down?" 


This beautiful little lady is Lana Cheri 
Commiato, daughter of Pete and Becky. She 
was two months old when the picture was 
taken and was four months old September 
10. Lana is the first born child in the 
Commiato family. You can find her father, 
Pete, in the Machine Shop, days. 








Pictured above is J. D. Clifton's grand- 
daughter, Lauren Angelina Sauceda, who 
was born September 11, 1977. Lauren came 
into this world weighing 5 lbs . 13 oz. and 
was 2C% inches long. Now, you really can't 
blame J.D. for being so proud, can you? 


99700 FINALE 

(continued from Page 1) 


JOB OF THE MONTH 

NO. 21011 


ROUN D THE CLOCK 


by 

LARRY MEGOW 


Txround August 11, 1977 Don Martine came 
sailing in from Beaumont and said, "You 
think we can retube a boiler in ten (10) 
days?'* Of course, the answer was, "Yes, 
but . . . ". 

Yes, but ... we should know a little 
about the job. Like what size and how 
many tubes? Do we need to make new tube 
sheets? Does it have any baffles? 

The answer was , "I don't know, we'll find 
out when the boiler gets here Friday, 
August 12, 1977". 


The job did come in, and on August 12, 
1977 (See Photo #1). After a preliminary 
inspection, it was found that . . . 

• All the (576) 1 1/4" 12 gage, A-178-A, 
20' long tubes would have to be re- 
placed, but the customer had the tubes 
in stock. 


• We would have to cut ouf both tube 
sheets and make new ones from 5/8" 
plate. 

• Tubes would have to be rolled and 
welded on both ends (See Photo #2). 
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(Continued from Page 3) 


Candidate 


For The "Wise Owl" Club 


• We would have to replace (35) 2” tubes, 
each one had to be bent at a different 
radius. These tubes had to be welded 
on both ends (See Photo #3), and 



Photo # 3 - Re-assembling the (35) 2" bent 
tubes is Charles Hall . Tommy Platt is close 
by seeing that the tubes get assembled in 
the matching holes . 


• Re- test the boiler, and when we got 
ready to test, it was found that the 
manhole cover was an opening ball size 
and we had none to fit. Fortunately, 
the customer had a cover (See Photo #4) . 


On August 25, 1977, the completely re- 
paired boiler left our plant exactly on 
the day it had been promised. 



Photo # 4 - Tadeusz Zaremba and James Cross 
on top finishing the tube welding and 
Chester Pillard getting the boiler ready 
to hydro test. 


Little Valerie’s homework was to learn a 
new word each day. 

She chose "pregnant”. When she asked her 
mother what pregnant meant, her mother 
said, "Pregnant means carrying a child.” 

Next day at school she gave the class her 
new word - pregnant. Then the teacher said, 
"Very good, Valerie, now use your new word 
in a sentence.” 

Valerie pondered a moment , then said, "The 
fireman ran into the burning house and 
came out pregnant . ” 


TIME OUT 

FOR A LITTLE WISDOM 



If you tell the truth 
you don't have to 
remember anything. 
--Mark Twain 





by 

Hike Clay 


Today Roger Casares is one who takes his 
20/20 vision dead serious and is quite 
thankful, also, for such a gift that is all 
too often taken for granted. 

On September 8, 1977 around 1:00 P.M., 
Roger became a victim of an unforgettable 
accident that very well could have been 
a serious injury if he had not been wear- 
ing his safety glasses. 

Roger, a two month Hahn & Clay employee 
who is working as a boilermaker in Depart- 
ment #6, explains that it just happened 
over a simple operation of chipping slag 
while preparing a 6— G v?eld. That's right 
. . . and all it took was a slight rap of 
a hammer sending a piece of blinding slag 
hurtling straight in the path of his left 
eye, completely shattering the left lens 
of his safety glasses. 





Roger Casare's safety glasses , after a 
piece of slag flew up and shattered the 
left lens . If Roger had not been wearing 
these glasses , he surely would have suffer- 
ed severe damage to, or possibly the loss 
of, his left eye . 


Roger, because of his belief in safety 
glasses, has earned a lifetime membership 
in the "Wise Owl of America Club”. Along 
with this honor, Roger will be presented 
with a certificate and gold "Wise Owl" 
award. 



Roger Casares at work ... a candidate 
for the "Wise Owl ” Club . 


If you ever see Roger at work, the chances 
are that you will see him as a safety con- 
scious man. If you have the time, ask him 
what he thinks about his 20/20 vision. He 
can tell you how much it pays to be safe. 
Elsewhere on this page are two pictures. 
One of Roger in action and one is a close- 
up of Roger 1 s glasses , after the accident . 
See what kind of a help safety glasses can 
really be? 

May we all congratulate Roger on a job 
well done and hope that others will con- 
tinue to follow in his footsteps. 
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LIFE LINES 

OR 

HAVE YOU HEARD 
THE LATEST? 


by 

Barbara Roth 
and 

Billie Sommer 


^congratulations to J.D. and Lorrene 
Clifton who became grandparents for the 
first time last month. Their new grand- 
daughter was born September 10th and her 
name is Lauren Angelina Sauceta. See her 
picture on Page 2. J.D. says he and Lorrene 
are really looking forward to their new 
job of babysitting and spoiling Lauren . 

. . Earl Blair returned to work September 
14th after undergoing surgery at Parkway 
General Hospital in August. Glad to have 
you back, Earl, and hope you are feeling 
good . . . Vernon Manes, Fabricating De- 
partment, returned to work September 14th 
after attending funeral services in Cali- 
fornia. Vernon lost his father August 28th. 
Vernon's mother also passed away in July. 
Everyone extends their deepest sympathies 
to you, Vernon, on your great loss . . . 
Welcome wishes go to Rick Anderson, Pro- 
duction Control Department. Rick has just 
moved here from Pittsburgh, Pennsylvania 
in hopes of a warm winter. We all hope he 
will not be disappointed . . . Happy Birth- 
day wishes to Robert Kieschnick who cele- 
brated in early Sept. Robert has started 
another beard and is patiently waiting for 
the deer season to open. For all the new- 
comers at Hahn & Clay, Robert keeps his 
beard every season until he gets a deer 
then celebrates by shaving it of f . Usually 
though, as luck would have it, Robert is 
still sporting the beard when New Year's 
Day rolls around . We'll all have to watch 
him for results this season . . . William 
Skyeagle spent the Labor Day Holiday in 
Parkway Hospital for tests. He's back with 
us now and feeling much, much better . . . 
Frank and Adeline Hallisey spent a week 
vacationing in El Paso, Texas. Frank says 
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he went to the dog races while Adeline did 
some shopping. Frank reports that he had 
a great time and must have done pretty good 
because he spent less money than Adeline. 

What he doesn' t realize is that it's sup- 
posed to work that way . . . Henry Kominczak 
spent a week of his vacation at Chapel Hill. 
Henry participated in some of the local 
festivities and went to the Community Ba- 
zaar . . . Wallace McClellan was with us 
for a couple of weeks in September. Wallace 
helped out in the collection and pledges 
for United Fund . . . Harry Wratten took 
a week of vacation and went fishing at 
Rollover Pass. We hear that he had a very 
successful catch . . . Burt Kilmer and his 
wife took a 5 day Caribbean Cruise recently 
and report that they really had a great 
time! They flew to Florida, where they 
boarded their Cruise Ship. They stopped at 
St. Thomas in the Virgin Islands, and 
several islands in the Caribbean . . . Lou 
Romatowski took his vacation last month 
and although we don't know exactly what he 
did, we heard he enjoyed the change of pace 
. . . Thomas Martinez spent a week in 
Mexico where he visited some friends . . 

. Happy Birthday to Dave Scott. Dave turned 
27 in September. You can find Dave working 
in the Engineering Departmerit. 






FOR SALE 


2 nice, • oversized, shaded lots in 
Junction, Texas, 1*1 X 72 - 1971 
mobile home with central a/h, two 
full baths, under-pinned. All fur- 
nished, ready to live in. 2 new 
metal out-buildings 1, 14 X 14 and 

I, 20X14 - carport 14 X 40. Back- 
porch - very nice, $18,500. or will 
trade for equal value in property. 
If interested, write to: 

J. A. Denton 
14327 Angus Dr. 

San Antonio, Texas 78247 

or see 
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^congratulations to the following men 
who have worked hard to earn their pro- 
motions: 



Helen Pate in Accounting. 


V 


{fjf’lerm Tarkington has moved from nights 
to be our new day shift Fabrication Fore- 


man . 
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ijfoe Matter n, our new General Welding 
Foreman . 


i^flenn Bartee has moved into the posi- 
tion of Assistant Foreman on the night 
shift . 
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In June, 1957, Howard ’'Shorty 11 Jennings 
came to work at Hahn & Clay and gave us 
the benefit of his experience for more 
than twenty years. 

Shorty's duties ranged from fitter to 
foreman, providing a great many contri- 
butions to Hahn & Clay over the years. 

Shorty left us September 2, 1977 and will 
be working in College Station, Texas in 
the Maintenance Department at Texas A&M. 



Howard " Shorty " Jennings , left, receiving 
his going away gift from Joe Mat tern. 


As a token of appreciation. Shorty was 
presented with an anniversary clock bear- 
ing the inscription (on a gold placque) 
"To Howard "Shorty" Jennings, From your 
co-workers, September 2, 1977V. Pictured 
above is Shorty receiving his gift from 
Joe Mattern. 

We all wish Shorty the best of luck and 
success in his new job. We will miss him 
at Hahn & Clay. 
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NEWCOMER 



Rick Anderson is working in Production Control . 
Welcome Rick! See Life Lines for details. 



Pictured above is Melissa Kay Quinton, 
daughter of "Tool Room Jim" and Beverly 
Quinton. A neighbor and friend of Melissa's 
liked the picture and sent it to Provine 
Studios in Alexandria , La. It was chosen, 
from among many, to represent school pic- 
tures taken by Provine Studios. Melissa's 
picture will be shown in Texas, Louisiana, I 
New Mexico, and North Midwestern States. 
Melissa is 10 years old. 
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William Victorian 
Jr. 

INJURED 



Word has been received that Sgt. William 
Victorian Jr. was seriously injured while 
on a classified assignment for the U.S. 
Marine Corps. Being a secret mission, full 
particulars are scarce, but it is known 
that three men died at that time and Sgt. 
Victorian is hospitalized, with serious 
radiation burns on the face and head. He 
was taken to a hospital in Colorado and 
later flown to a hospital in San Diego, 
where he is at this time. 


On his release from the hospital, Sgt. 
Victorian will receive a medical discharge, 
if he so wishes. 

We will be looking forward to a visit from 
William. He is the son of William and 
Maxie Victorian and the grandson of Willie 
James. 



Michael Spring, grinding out defects on 
the 9" casting on Job 21131. 
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The 1977-1978 bowling season started on 
September 7th and 8th as Hahn & Clay Team 
#1 and Team 32 began league play. 


Team #1 bowls on Wednesday nights in the 
Esquire League at Merchant's Park Lanes. 
The team is composed of Ron Megow, Robert 
Kieschnick, George Perez, Gene Woodruff, 
Bill Merryman and Charlie Driscoll (substi- 
tute) . 


Although the season is only three weeks old, 
there have been some noteworthy scores . 
George Perez had both high game and high 
series with 225 - 158 - 203 = 586; Ron 
Megow had a series of 556 and a 507 ; Robert 
Kieschnick had a game of 200 even; Gene 
Woodruff had a 521 series and Bill Merryman 
had a 507 series. 

Team # 2 bowls on Thursday nights in the 
Gulfgate Commercial League at Gulfgate 
Lanes. The team is composed of Donald 
Raines, Adam Ely, Genaro Isaac, Hilton 
Pillard, Earl Franklin, Gene Woodruff (sub- 
stitute) and Dick Clay (substitute). High 
for the regular team members last week was 
Earl Franklin with a 180 game and a 463 
series . 


He who gets too big for his breeches, will 
be exposed in the end. 


Ed says sales pitches are like steer horns 
... a point here, a point there and a 
lot of bull in the middle. 


Kermit says there are some who think that 
hardening of the arteries is a highway 
project . 
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Johnnie Straka’s Crew Forms A 
Batch Of Hose Racks 


OCTOBER 1, 1977 


HAHN & CLAY AT WORK 


CLEANING UP - An important part of our 
operation is to keep the plant clean . Here’s 
Willie James doing just that - cleaning up. 


RAILS - Job # 21116 - Floyd Kimich , John 
Saucedo and Leon Kimich finish forming 
half a dozen (40’) 90# rails to a 39 1 6h" 
radius. Rails will be used to re-build a 
turntable . 






Jessie Manley and Gene Periera stacking 
3/16“ pre-bent blanks in the small furnace. 


Except for galvanizing and drilling some 
holes , these hose racks are ready for some 
customer . 

You can’t see him, but you can be sure 
that Johnny Straka is watching the furnace 
and counting the finished racks. 


We Have A New Page . . . 

Each month we will feature an "Anvil 11 page, illustrating Hahn & Clay’s 
major machine tool capacities. You will find the first machine capacity, 
vertical boring mill, in this issue on the back page. 

When you have read your Anvil, tear off the last page and file it for 
future reference. 

If you have any suggestions for featuring future machine' capacities , 
contact Larry Megow. 


FANCY STAINLESS STEEL CHRISTMAS TREE - Job 
#21195 - The base of this fancy tree, called 
an injection nozzle, is being machined by 
Meyers and Marshall . 


Jessie Manley positions the heated blanks 
in the small press. Chester Pillard ready 
to remove the finished rack. 


CONCENTRATION - Genaro Isaacs machining a 
very narrow “O’’ Ring groove. 
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DISCLAIMER 

The opinions and assertions contained herein 
are the private ones of the writer and are not 
to be construed as official or reflecting the views 
of the Navy Dept, or the naval service in general. 

ABSTRACT 

A new deep-diving research facility is being 
constructed at the Naval Medical Research Institute, 
Bethesda, Md. The facility is known as the 
Environmental Health Effects Laboratory (EHEL). 

The EHEL consists of a man rated chamber system, 

12 research laboratories, and 21 small animal 
chambers. The man rated and animal chambers are 
capable of simulating depths to 3 f 400 ft. A 
computer system is included also. The EHEL, 
together with a growing staff of research scientists 
and engineering support personnel provide the 
essential elements for a comprehensive program of 
basic science and advanced development in diving 
biomedicine. 

The EHEL will be used in sunport of a scien- 
tific program directed toward (l; solution of 
current U. S. Navy diving operational problems that 
are biomedical in nature; (2) understanding the 
nature of physiological and behavioral phenomena 
encountered during currently achievable operational 
deep dives ( 1,000 to 1,500 ft); and (3) demonstra- 
ting man’s capability to function at deep depths 
(target 2,500 ft). The program involves inter- 
related efforts in performance, thermal balance, 
respiratory and cardiovascular functions, hyperbaric 
toxicology, decompression, oxygen toxicity, and 
hyperbaric microbiology. 

INTRODUCTION 

During the past decade there has been tremen- 
dous advancement in diving technology and equipment . 
Further significant advancement in technology for 
deep diving is contingent upon understanding the 
human limitations imposed by pressure and how these 

References and illustrations at end of paper. 
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The EHEL is being construct^*’ under 
ment of the Chesapeake Div. , Naval Facilities Engi- 
neering Command. Design was accomplished by Sanders 
and Thomas, Inc. The hyperbaric systems are being 
installed by John C. Grimberg Construction Co. Hie 
facility is a two-story structure with offices, 12 
separate scientific laboratories and computer room 
on the upper floor. The lower, or operating floor, 
is divided into three areas as shown in Fig. 1. 

These are the man rated chamber complex (MRCC), the 
animal chamber room, and the gas supply mechanical 
room. 

The MRCC is depicted in Figs. 2 and 3* The 
complex consists of five interconnected chambers 
with a wet chamber located beneath the large 
spherical central chamber or igloo. Three of the 
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PI XL AIMER 

The opinions and assertions contained herein 
are the private ones of the writer and are not 
to be construed as official or reflecting the views 
of the Navy Dept, or the naval service in general. 

ABSTRACT 

A new deep-diving research facility is being 
constructed at the Naval Medical Research Institute , 
Bethesda, Md, The facility is known as the 
Environmental Health Effects Laboratory (EHEL)* 

The EHEL consists of a man rated chamber system , 

12 research laboratories , and 21 small animal 
chambers. The man rated and animal chambers are 
capable of simulating depths to 3AOG ft, A 
computer system is included also. The EHEL, 
together with a growing staff of research scientists 
and engineering support personnel provide the 
essential elements for a comprehensive program of 
basic science and advanced development in diving 
biomedicine . 

The EHEL will be used in support of a scien- 
tific program directed toward (l) solution of 
current U. S. Navy diving operational problems that 
are biomedical in nature; (2) understanding the 
nature of physiological and behavioral phenomena 
encountered during currently achievable operational 
deep dives (l,000 to 1,500 ft); and (3) demonstra- 
ting man r s capability to function at deep depths 
(target 2,500 ft). The program involves inter- 
related efforts in performance, thermal balance, 
respiratory and cardiovascular functions, hyperbaric 
toxicology, decompression, oxygen toxicity, and 
hyperbaric microbiology. 

INTRODUCTION 

During the past decade there has been tremen- 
dous advancement in diving technology and equipment. 
Further significant advancement in technology for 
deep diving is contingent upon understanding the 
human limitations imposed by pressure and how these 
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limitations may be overcome by controlling the 
diving environment. The Navy and the diving 
industry must continue to eliminate these deficien- 
cies if we are to appreciate fully man 1 s capability 
to perform useful work in the ocean. 

For many years the Navy has been an active 
participant in diving research at Navy laboratories 
and at various commercial and university labora- 
tories, Today the frontiers of diving technology 
have progressed to such depths that few research 
organisations maintain the sophisticated and costly 
chamber systems required to support state-of-the- 
art deep-diving research. In view of this, the Navy 
is constructing, at the Naval Medical Research 
Institute, a new hyperbaric research system that will 
provide a full range of diving research environments 
for man and animals. This facility is known as the 
Environmental Health Effects Laboratory (EHEL), 
Completion of construction is scheduled for June 
197S, This paper presents a general description of 
the EHEL, a more detailed description of the man 
rated chamber system, and an outline of the program 
of diving biomedical research at the Naval Medical 
Research Institute, 

EHEL DESIGN AND CONSTRUCTION 

General 

The EHEL is being constructed under the manage- 
ment of the Chesapeake Div. , Naval Facilities Engi- 
neering Command, Design was accomplished by Sanders 
and Thomas, Inc. The hyperbaric systems are being 
installed by John C. Grimberg Construction Co, The 
facility is a two-story structure with offices, 12 
separate scientific laboratories and computer room 
on the upper floor. The lower, or operating floor, 
is divided into three areas as shown in Fig, 1. 

These are the man rated chamber complex (MRCC), the 
animal chamber room, and the gas supply mechanical 
room. 

The MRCC Is depicted in Figs. 2 and 3* The 
complex consists of five interconnected chambers 
with a wet chamber located beneath the large 
spherical central chamber or igloo. Three cf the 


Performance assessments are often the indicators of 
equipment on physiological problems and limitations. 
To understand and overcome diving performs nee 
limitations coordinated research into sensory f 
cognitive t and motor function , task taxonomy f human 
factors engineering! performance physiology! and 
drugs is required. The phenomenological and 
physiological aspects of high-pressure nervous 
syndrome (HPNS) are included in the performance 
research program. The question of the effect of 
high pressure on the action of various drugs is one 
for which there is little authoritative information. 

Toxic Containments in Diving 

NMRI hyperbaric to Ecology studies are 
directed toward evaluating the effect of elevated 
pressure on the action of known toxic compounds and 
to the determination of safe hyperbaric exposure 
limits for compounds that may be encountered by 
divers. The program includes assessment of the 
compounds likely to become pollutants of diving 
environments. Extrapolation of normobaric personnel 
exposure criteria to hyperbaric conditions is one 
goal. 

Oxygen Toxicity 

Safe and efficient diving demands the utilisa- 
tion of increased oxygen pressure while avoiding 
its toxic effects. The oxygen toxicity work is 
aimed at two principal objectives: first, to 
develop the capability to measure the threshold 
changes in pathology to organs that result from 
high-pressure oxygen exposures. This includes 
quantification of the development, severity, and 
rate of recovery from varying degrees of oxygen 
toxicity. Second, the research will attempt to 
identify the factors that modify hyperoxic response 
in man that possibly may lead to identification 
of methods to decrease the toxic effects of hyper- 
baric o^QTgen. 

Hyperbaric Biology 

Tasks in high-pressure biology address the 


basic neuromuscular mechanisms at extremely high 
pressure as an aid to examining such problems as 
high-pressure nervous syndrome (HFNS), the effects 
of drugs on divers f and the pathology of decom- 
pression sickness and cerebral air embolism. 
Specific objectives include the determination of 
the molecular mechanism in HFNS, and an understand- 
ing of the effect of high-pressure gases on control 
mechanisms in tissues and peripheral nervous 
systems. 

CONCLUSION 

This paper has attempted to present the diving 
community a timely and accurate description of the 
U. S. Navy's newest diving research facility and 
the diving biomedical research program for which 
it will be used. The EHEL represents a diving 
research capability that, today, is far ahead of 
man's depth capabilities. Prudent and carefully 
planned use of the EHEL, along with other diving 
research systems, world-wide, is the only way to 
realize the full potential of man under the sea and 
to reduce the physiological hazards of diving. 

It is noted that the various tasks discussed 
in the descriptions of the research program cate- 
gories are exemplary in nature and do not repre- 
sent the depth or breadth of medical research 
that is foreseen for a comprehensive program of 
diving research. The program is of a long-term 
nature and will continue to evolve as diving 
technology advances. 
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TABLE 1 * ENVIRONMENTAL HEALTH EFFECTS LABORATORY MAN RATED CHAMBER STATISTICS 


CHAMBER 

OUTER 

CHAMBER 

LIVING 

CHAMBER 

DIVING 

CHAMBER 

(dry) 

DIVING 

CHAMBER 

(wet) 

INTERIM 

CHAMBER 

RESEARCH 

CHAMBER 

DIAMETER 

7 ft 

7 ft 

10.5 ft 

8.5 ft 

8 ft 

8 ft 

LENGTH 

8 ft 

14 ft 

spherical 

11.6 ft 

spherical 

IS ft 

WORKING 

PRESSURE 

1 000 psi 

1000 psi 

1000 psi 

1000 psi 

1500 psi 

1500 psi 

DEPTH 

2250 ft 

685 m 

68 atm 

2250 ft 

685 m 

63 atm 

2250 ft 

685 m 

68 atm 

2250 ft 

685 m 

68 atm 

3360 ft 

1036 m 

103 atm 

3360 ft 
1036 m 

103 atm 

VOLUME 

260 ft 3 

504 ft 3 

562 ft 3 

555 n 3 

262 ft 3 

658 ft 3 


However, whenever pure oxygen is used, it will be 
supplied through the BIBS. 

Gas Supply System 

The MEL gas farm provides for storage and 
supply of air, oxygen, helium, nitrogen, and mixed 
gases for the MEGG and animal chamber systems. It 
also provides for temporary storage of contaminated 
gases and for reclaiming helium. The system 
includes 96 storage flasks with internal volumes 
of 26.8? ft-*. Storage of all gases except oxygen 
is at 4 , 600 psig. Oxygen will be stored at 3*000 
psig. Of the 96 flasks, there are 51 helium, 9 
oxygen, 5 nitrogen, 6 air, 16 mixed gas, and 9 
Impure helium. Nine flasks (6 helium and 3 impure 
helium) are devoted to the animal chambers. The 
remainder support the MRCC chambers. 

There is sufficient MRCC helium storage to 
pressurize the MRCC chambers to rated pressure 1. 5 
times. An additional reserve of helium will be 
available in tube trucks. MRCC oxygen supply is 
designed to provide a six-man crew with metabolic 
oxygen requirements plus losses for up to 90 days. 

The system includes one 2,200-psig, 50-scfm 
air compressor, two 2,250-psig, 50-scfm helium 
and mixed gas compressors, three 4,600-psig t 50- 
scfm general service compressors, and one 3,000- 
psig oxygen compressor. All are water cooled and 
electrically driven. Compressors were supplied by 
AJCCNCO. 

The gas mixer, built by NAVTFC Industries, 
is designed to mix up to three gases. Any per- 
centage of oxygen can be obtained. A Teledyne 
225B helium and two Teledyne 326A oxygen analyzers 
are incorporated. The mixer will deliver up to 160 
scfm of mix depending upon inlet and outlet pres- 
sures. 

There are two helium reclaimers in the EHEL. 

One serves the MRCC system. The other serves the 
animal chamber systems and has been modified for 
removal of trace contaminants that will be injected 
artificially into the animal chambers during 
experiments. Both are cryogenic separation- type 
units. 

The configuration of the gas system has been 
designed to be as flexible as possible. The 
compressors and the gas mixer are connected so that 
any compressor can be "patched" into any bottle bank 
by simple hose connections, which are all located 
at the gas farm control station in the EHEL machinery 
room. The use of such a system simplifies the 
piping and eliminates the possibility of cross-bank 
contamination due to valve leakage. 

Communic at ion s 


Communications between the diver subjects and 
control personnel are provided by three separate 
voice systems and by television monitoring in each 
chamber. The open intercom, with a speaker- 
microphone in each chamber, will provide primary 
communications whenever unscrambling is not re- 
quired. Three helium unscrambled voice channels 
will be provided on a headset system. Two or more 
headsets will be installed in each chamber. The 
helium unscrambler and associated chamber communica- 


tions were manufactured by Divers Unlimited. The 
third mode of voice communications is a sound 
powered phone system that is provided for emergency 
purposes. 

The closed-circuit television system will 
provide visual monitoring in each chamber. Seven 
cameras and seven monitors are provided* Video and 
audio recorders are planned. 

Environmental Monitoring and Control 

Control and monitoring of the MRCC chamber 
environments is accomplished through a system of 
status and control panels located in the MRCC area. 
Five separate local control consoles, located imme- 
diately adjacent to the chambers served, provide for 
individual manual pressurization, venting, and 
depressurization of each chamber. The fire suppres- 
sion system and sanitary flushing systems also are 
controlled from the local consoles. 

Along one wall of the MRCC area are located the 
main MRCC status and control panels. A gas farm 
panel has gauges that display the pressure in each 
of the 30 separate banks of gas storage bottles 
that serve both the MRCC and animal chamber systems* 
This panel also provides a schematic for monitoring 
gas farm valve line-up. The gas analysis panel 
provides a means to monitor the gas composition in 
the chambers. Carbon dioxide content of the chamber 
gases is monitored on a continuous basis by Beckman 
Model 865 nondispersive infrared analysers* Con- 
tinuous monitoring and control of oxygen content is 
provided by polarographic analysers, which are 
integral to the oxygen make-up systems. In addition, 
the gas analysis system includes separate Teledyne 
Model 3 22X paramagnetic oxygen analysers as back-up 
and check instruments. A permanent record of the 
concentration of carbon dioxide for each chamber is 
available from an integral time identifiable multi- 
point recorder, located on a panel adjacent to the 
analyzer panel. A gas chrom at 0 graph/mass spectrom- 
eter will be available for synoptic trace gas 
analyses. Appropriate computer int erf acting will be 
available to allow immediate availability of chamber 
gas constituent data for experimental computations. 
The system incorporates a high carbon dioxide alarm 
for each chamber, and high and low audible oxygen 
alarms for each paramagnetic analyzer. The gas 
analysis system is capable of analyzing all gases 
stored in the facility on a periodic basis by 
patching to quick disconnects on the panel from 
hand-carried sampling cylinders. 

Future provisions will be made for permanent 
recording of chamber temperatures, pressures, 
humidity, and oxygen content. Closed circuit 
video and audio-communications recording equipment 
will be available* 

The central area of the main console is made 
up of five separate and similar MRCC control panels 
(one for each chamber) and a central subsystem status 
panel. Each control panel contains all of the 
switches and valve controllers to set and operate 
the life-support ACS loop lined up to the associated 
chamber. Oxygen content, carbon dioxide content, 
temperatures, and humidity are all controlled from 
these panels. Other controls such as fire suppres- 
sion, BIBS, and gas supply system valves also are 
located on these operating panels. Video monitors 
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are incorporated. The central status panel pro- 
vides the diving supervisor with essential pressure 
information for all gas systems on line and for the 
functional subsystems of the MRCC. The intercom 
and headset master stations are located here also. 
There are intercom and headset stations at each 
of the main operating and local panels, 

MBX Chamber Interiors 

Primary living accommodations are supplied in 
the MRCC 1000* Four bunks, toilet, and sink are 
in MRCC 1000 living chamber* Additional bunk space 
is provided in the dry diving (igloo) chamber, A 
curtained shower is provided in the igloo. Communi- 
cations, BIBS, and fire extinguishing piping are in 
each chamber. The chamber interiors will be 
lighted by light tubes with the source mounted 
outside- Electrically controlled and interlocked 
valves control the sanitary drains and the venting 
of the holding tanks into the building sewer 
systems. 

The igloo has a steel deck between it and the 
wet pot with ladder access into the wet pot, A 
diving gas manifold and hose racks are in the igloo, 
as is a wench for lowering equipment into the wet 
pot. 

The interim and research chambers of the MRCC 
1500 basically are free of nonessential equipment 
and thus will be ideal for experimental use while 
the other end of the complex is better suited for 
eating, sleeping, and other functions. 

Wet Pot Systems 

The MRCC wet pot provides wet simulation of 
deep ocean depths. Water in the wet pot is filtered 
and conditioned to any temperature between approxi- 
mately 34°F and 10G°F* Water depth will be approxi- 
mately 10 ft* Diver entry and exit will be by 
ladder through a diving hatch in the deck of the 
igloo chamber. There is no pressure boundary 
between the wet pot and the igloo. Diver gas is 
supplied to a manifold in the igloo- Provision will 
be made to supply hot water for diver heating during 
cold-water experiments. 

Fire Extinguishing System 

Each of the MRCC chambers is supported by an 
independent fire-extinguishing system. The systems 
are of the water-deluge type with overhead spray 
nozzles in each chamber. Water is stored in tanks 
at approximately 100 psi above chamber pressure. 
Activation control is manual from within or outside 
the chambers. 

Assessment of Carbon Steel Pipe In the EHEL 

To the authors knowledge, the EH EL is the 
first major man rated hyperbaric system to employ 
carbon steel piping in its life-support systems- 
Normally stainless steel is used* However, as a 
cost- saving measure, an early decision was made to 
use carbon steel pipe in the ACS loops and the 
chamber breathing gas supply piping* Potential 
problems relating to this decision were identified 
as: (l) possible loss of sufficient pipe wall 
thickness to meet code requirements over the 20-year 
design life of the facility ; (2) valve and component 


failure as a result of iron oxide dust and flakes 
in the system ; and (3) contamination of the breathing 
gases with iron oxide dust. To determine the nature 
and extent of problems that the EHEL operators might 
expect, a study was completed by Bat telle Memorial 
Institute, 1 

Assumed atmospheric conditions in various 
sections of the ACS loops were used to determine the 
most likely corrosion reactions and corrosion rates 
in each. Available data indicate that a general 
corrosion rate or loss of wall thickness of about 7 
mils per year can be expected near atmospheric pres- 
sure and about 1QQ°F in air, A 10-percent surface 
roughing or pitting factor also can be applied to 
account for uneven attack. 

The analysis confirmed that the highest corro- 
sion rate will occur in the water trap area between 
the ACS cooler and heaters* This section consists 
of an upright U-shaped section of 10-in* nominal 
Schedule SO pipe with a drain tube and valve at the 
bottom of the U* This is the point where condensed 
water is collected and periodically vented to a 
drain. An average corrosion rate of 9 .$ mils per 
year was determined for this section. Under the 
conditions expected in this water trap section, it 
is estimated that Q.5& lb of loose rust will be 
produced per year per square foot of pipe surface. 
Rust produced in other sections of the loops will 
range from 0,4 to 0,29 Ib/year/sq ft* It is esti- 
mated that during the first 6 months little loose 
rust will be released into the system. However, 
after approximately 6 months, loose rust production 
will come into equilibrium with the corrosion rate 
and large quantities of rust will be in the system. 

The Battelle predictions indicate that the 
piping in the EHEL life- support loops will meet 
ANSI B31*1 code requirements for wall thickness for 
service to 1, 300 psi for the estimated 20-year life 
of the facility. Using the code methods, the time 
required for the corrosion to reduce the wall 
thickness to the minimum allowable for a maximum 
working stress of 20,000 psi was calculated. Pipe 
lives ranging from 19*6 to 26*7 years were predicted 
depending upon pipe size and corrosion environment. 

The effect of the loose rust in the system is 
not assessed easily. Sealing problems are predicted 
after about 1 year in ball valves located in 
vertical pipe runs- This is because corrosion 
products will collect on the valves and score the 
seats as the valves are turned. Other ball valves 
are expected to experience increased maintenance 
requirements as well. 

Rust dust in the system is not expected to 
create a physiological hazard to the operators since 
the gas entering the chambers is vented through a 
5-micron filter. However, periodic cleaning of rust 
from the loops Is anticipated. 

In summary, the use of carbon steel pipe in the 
EHEL life-support loops results In increased 
surveillance and maintenance requirements* Periodic 
cleaning of the life-support loops, servicing of 
valves, and visual or ultrasonic pipe wall thickness 
tests will be required to ensure safe and functional 
systems. 


HYPERBARIC OPERATIONS 

The EHEL is intended to accommodate the needs 
of the NMRI scientific staff and collaborating 
researchers for hyperbaric environments in which to 
conduct diving research. To achieve this, a staff 
of qualified military and civilian diving personnel 
Is being assembled at NMRI* Twenty-five enlisted 
saturation trained divers will form the core of the 
operators- Civilian technicians and artificers will 
provide maintenance continuity and will augment the 
operations staff* Medical staffing will be provided 
by the research staff of NMRI. 

Upon completion of the construction, and func- 
tional checks of all hardware, a series of unmanned i 
and manned workup trials will be conducted. This 
will allow the operators to gain confidence in the 
facility and it will serve as a training period. 

The workup trials will be completed in approximately 
1 year, at which time a demonstration dive to a 
simulated depth of 1,000 ft Is planned. During the 
workup period, research using the manned systems 
will be accomplished when compatible with the opera- 
tional tests being performed. After achievement of 
this initial operating capability full-time research 
usage of the facility will begin. 

RESEARCH PROGRAM 

The hyperbaric systems of the EHEL will support 
an expanding interdisciplinary program of diving 
biomedical research. The program Is directed toward 
the following general objectives: (l) provide 
timely solution to diving biomedical problems 
currently identified as fleet operational problems; 
(2) further develop biomedical technology and 
advanced procedures for the conduct of diving opera- 
tions to currently achievable operational depths 
(l,500 ft); (3) advance the state of diving tech- 
nology by developing methods for effective diving 
to greater depths and by demonstrating man T s 
capabilities to perform at these depths. The initial 
target depth is 2, 500 ft, 

In such a program, it is necessary to keep a 
balance between research that will fulfill an 
immediate need and that which is directed toward 
new technology for the future. In areas where a 
specific immediate problem is identified, such as 
excessive bends incidence for a particular decom- 
pression schedule, a well defined development plan 
can be implemented- In areas where only a general 
objective can be stated, such as the achievement of 
2,500-ft depths, research must proceed along a broad 
front. During the course of such exploratory 
research, problems may arise that are not foreseen 
and will need specific solution before further broad 
progress can be made. 

Structuring a broad-based research program 
requires a matching of the objectives, the scien- 
tific disciplines required, and the talents of the 
scientific personnel Involved. Taking these factors 
into account, the NMRI hyperbaric research program 
is separated into the following convenient cate- 
gories: (l) thermal stress. (2) respiratory and 
cardiovascular response, (3) decompression principles 
and sickness, (4) performance, (5) toxic contaminants 
in diving, (6) oxygen toxicity, and (?) hyperbaric 
biology. The program includes approximately 90 
Individual studies. Many are ongoing; others will be 


initiated in the near future. The following dis- 
cussions attempt to characterize the studies in 
each of the categories. 

Thermal Stress 

Ongoing NMRI research is examining the cardio- 
vascular, pulmonary, and endocrlnal response to 
thermal stress in the immersed diver. Studies are 
being initiated which will lead to the development 
of predictive equations for diver heat loss and 
supplemental heating requirements. These results 
will be tested in deep wet and dry saturation 
situations with full physiological monitoring. 

These, among other thermal stress studies, are 
aimed at understanding fully the mechanisms of 
hyperbaric cold stress, providing means of predicting 
the diver’s physiological response to cold, and to 
intimately providing data and guidelines which can 
be used by equipment designers. 

Respiratory and Cardiovascular Functions 

The NMRI program of hyperbaric respiratory and 
cardiovascular function research is attempting to 
provide physiological data that will aid in the 
design and evaluation of breathing equipment and 
diving environments. Three broad goals are defined- 
First, a determination of the normal respiratory 
state to be expected of divers in a hyperbaric 
environment and, therefore, quantification of how 
immersion, pressure breathing, external breathing 
impedance, and dense gas alter the way in which the 
lungs and respiratory muscles function- Second, 
the effects on personnel safety, performance, and 
health, with respect to cardiovascular and pulmonary 
function, require assessment. Third, the program 
aims to determine the limits of ventilatory loading 
that a diver can tolerate and provide a rational 
basis for equipment design for deeper diving* 

Decompression Principles and Sickness 

All diving includes a requirement for some 
decompression procedure. The decompression research 
program consists of a mix of physiological and 
statistical investigations of decompression phenomena 
and schedules. The effort Is directed toward 
development of decompression schedules, identifica- 
tion of the factors related to the cause and preven- 
tion of decompression illness, and development of 
treatment procedures for decompression Illness and 
air embolism. This will require the use of small 
animals for quick and cost-effective evaluation of 
possible decompression related variables, the use 
of larger animals to confirm these results, and 
finally, the use of human subjects to proof -test 
the predictions developed during the animal studies. 
Specific tasks range from determination of optimal 
oxygen percentages and/or trimixes for accelerated 
decompression, to development of a predictive model 
for the risk of decompression sickness, to determina- 
tion of the effects of decompression on blood supply 
to the bone* 

Ferformance 

The diving performance studies are aimed at 
making it possible for divers to carry out undersea 
work with little or no degradation resulting from 
the environment, techniques, or equipment. 
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five upper chambers and the wet chamber have a 
maximum working pressure of 1,000 psi, or approxi- 
mately 2,250 ft of sea water* These are called the 
MBCG 1000 chambers* The other two chambers are 
capable of 1,500 psi, or approximately 3,400 ft of 
sea water, and are called the MHCG 1500 chambers* 
Recirculating life support is provided by three 
independent atmospheric conditioning systems* Each 
chamber has a local control panel located adjacent 
to it- A master control console, located along 
one wall of the chamber room provides control and 
monitoring capabilities for the MRCC. Unscrambled 
headset communications, open intercom, and sound 
powered phones are provided in each chamber, 

Through- viewport-television monitoring is available. 
The water in the wet chamber can be cooled to 34°F 
or heated to 110°F by means of a recirculating water 
conditioning system* 

The 21-animal chambers of the EHEL are arranged 
in three banks of seven, with each bank serviced 
by an AGS similar to those used for the man rated 
chambers. The animal system will support long-term 
saturation studies on mice, rats, guinea pigs and 
rabbits to simulated depths of 3,400 ft of sea 
water* A toxic gas injection system is available 
on two of the banks for studies of the physiological 
response to various contaminants under pressure. 

The gas supply system serves both the MRCC 
and animal chambers. The system includes gas 
storage flasks, air, oxygen and mixed gas compres- 
sors, a gas mixer, and separate helium reclamation 
systems for the animal and manned chambers* 

All cooling heat exchangers are serviced by a 
single refrigeration system* Heaters use building 
steam service* Storage, shop, food preparation 
and watch -room spaces are included on the operating 
floor. 

Pressure Vessel and Piping Design 

The MHCG and animal chambers are designed of 
HY-80 steel to ASME Section III criteria for Class 1 
pressure vessels. Table 1 provides details on the 
size of each chamber* Each chamber includes a 
service lock, viewports, lighting penetrate rs , 
piping penetrations , and facility and experimental 
instrumentation penetrations# The two MRCC 1500 
chambers are welded together, as are the three dry 
1,000-psi chambers of the MRCC 1000. Bolted double 
0-ring joints connect the MRCC 1500 to the MRCC 1000 
and the wet chamber to the diving chamber of the 
MRCC 1000* There are double interior chamber doors 
between all dry chambers to allow for operating any 
chamber combination at lesser or greater pressures 
than the adjoining chambers* Ingress and egress 
from the complex is through end doors or through a 
side door from the small interim chamber of the 
MRCC 1500 (see Fig. 2}* The chamber assembly is 
supported by cushioned saddles near each end, and 
by two pedestals on either side of the central 
chamber. This configuration provides for stress 
relaxation as the chambers strain during compression. 

The piping is designed and constructed to ABSI 
B31* 1 requirements for service above 750°F. The 
750°F requirement was used primarily as a means to 
require X-ray testing of welded connections. All 
atmospheric conditioning system and air and mixed 
gas chamber supply piping is A106B Schedule BQ 


carbon steel pipe* A discussion of the anticipated 
consequences of using carbon steel vs stainless steel 
life support piping is below. Gas farm, compressor, 
and gas distribution piping is Type 304 stainless 
steel. Oxygen piping is copper nickel above 1,700 
psi and copper below that pressure. 

During chamber fabrication and pressure piping 
installation, considerable attention has been given 
to quality assurance. The result is a high degree 
of confidence in pressure vessel and piping safety. 

Atmospheric Conditioning; Systems 

In the MRCC , breathing gases are supplied to 
the occupants by three possible modes, periodic 
venting to supply fresh gas, conditioning the gas 
and recirculating it, or through a mask or built-in- 
breathing system (BIBS). Traditional pressurization 
and periodic venting to remove CO2 and replenish O2 
is available through local control panels at each 
chamber* This mode is suitable for shallow air 
dives* In most cases however, the breathing gas 
will be recirculated through one or more of the three 
atmospheric conditioning systems (ACS). 

The ACS loops control carbon dioxide, oxygen, 
temperature, humidity, and contaminants in the 
chambers. Table 2 summarizes the basic ACS design 
criteria. Fig, 4 is a highly simplified schematic 
of one of the ACS loops, "Dirty" chamber gas is 
vented beneath the decking into piping and then to 
the ACS unit serving that chamber, CO2 removal is 
accomplished by a sod asorb-f Hied canister on the 
suction side of the blower. In the canister, the gas 
also passes through a purafil bed to remove other 
contaminants* After passing through the blower, the 
gas passes through a cooling heat exchanger that 
cools it to below Its dew point. A moisture trap 
Is provided for periodic venting of water condensed 
out of the gas* The cooling heat exchangers are 
supplied with a 34°F propylene glycol-water "brine" 
as a cooling fluid. The cold saturated gas passes 
from the cooler directly into a heater supplied with 
25 psig steam to heat the gas to desired chamber 
temperature and reduce the relative humidity* Upon 
leaving the heater, the gas is vented through a 
filter back into the chamber or chambers being 
served* 

Redundant GO2 canisters are provided so that a 
canister can be cleaned and recharged without 
shutting down the ACS. The blower is a "squirrel- 
cage" type fan mounted and baffled in a pipe tee* 

It is driven through a magnetic drive by a 8*3-hp 
motor* The unit is designed to provide 10? AGFM 
flow through the loop, which is approximately twice 
the flow required to maintain CO2 concentration with- 
in acceptable limits. The magnetic drives eliminate 
pressure-retaining shaft seals, which have been 
troublesome in other deep-diving systems* 

Automatic oxygen make-up is provided for each 
chamber* The oxygen is injected into the chamber 
exhaust gas upstream of the ACS CO2 scrubber. 

In addition to the recirculating ACS, loops 
breathing gases can be supplied to the chamber 
occupants through the BIBS located in each chamber, 
Normally this is an emergency system and would be 
used to provide a respirable breathing mixture should 
the chamber atmosphere become contaminated. 
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TABLE 2 - ENVIRONMENTAL HEALTH EFFECTS LABORATORY MAM RATED CHAMBER 
ENVIRONMENTAL VARIABLE CRITERIA CHAMBER CONDITIONS 


NUMBER OF OCCUPANTS 

6 MEN 

MAXIMUM DEPTH 

3400 fsw (or state- of- art) 

BREATHING GASES 

Air, HeO£, ^ 2 * tri -mixes 

TEMPERATURE CONTROL 

70°F to 1 00°F 

HUMIDITY CONTROL 

50% to 80% R.H. 

PARTIAL PRESSURE C0 2 

Less than 3.8 mniHg. 

PARTIAL PRESSURE 0 2 

100 to 350 mmHg* 
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Fig. 1 - Floor plan of the Environmental 
Health Effects Laboratory. 
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DISCLAIMER 

The opinions and assertions contained herein 
are the private ones of the writer and are not 
to be construed as official or reflecting the views 
of the Navy Dept, or the naval service in general. 

ABSTRACT 

A new deep-diving research facility is being 
constructed at the Naval Medical Research Institute, 
Bethesda, Md. The facility is known as the 
Environmental Health Effects Laboratory (EHEL). 

The EHEIL consists of a man rated chamber system, 

12 research laboratories, and 21 small animal 
chambers. The man rated and animal chambers are 
capable of simulating depths to 3,400 ft. A 
computer system is included also. The EHEL, 
together with a growing staff of research scientists 
and engineering support personnel provide the 
essential elements for a comprehensive program of 
basic science and advanced development in diving 
biomedicine. 

The EHEL will be used in support of a scien- 
tific program directed toward (l) solution of 
current U. S. Navy diving operational problems that 
are biomedical in nature; (2) understanding the 
nature of physiological and behavioral phenomena 
encountered during currently achievable operational 
deep dives (l,000 to 1,500 ft); and (3) demonstra- 
ting man’s capability to function at deep depths 
(target 2,500 ft). The program involves inter- 
related efforts in performance, thermal balance, 
respiratory and cardiovascular functions, hyperbaric 
toxicology, decompression, oxygen toxicity, and 
hyperbaric microbiology. 

INTRODUCTION 

During the past decade there has been tremen- 
dous advancement in diving technology and equipment. 
Further significant advancement in technology for 
deep diving is contingent upon understanding the 
human limitations imposed by pressure and how these 
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limitations may be overcome by controlling the 
diving environment. The Navy and the diving 
industry must continue to eliminate these deficien- 
cies if we are to appreciate fully man’s capability 
to perform useful work in the ocean. 

For many years the Navy has been an active 
participant in diving research at Navy laboratories 
and at various commercial and university labora- 
tories. Today the frontiers of diving technology 
have progressed to such depths that few research 
organizations maintain the sophisticated and costly 
chamber systems required to support state-of-the- 
art deep-diving research. In view of this, the Navy 
is constructing, at the Naval Medical Research 
Institute, a new hyperbaric research system that will 
provide a full range of diving research environments 
for man and animals. This facility is known as the 
Environmental Health Effects Laboratory (EHEL). 
Completion of construction is scheduled for June 
1978. This paper presents a general description of 
the EHEL, a more detailed description of the man 
rated chamber system, and an outline of the program 
of diving biomedical research at the Naval Medical 
Research Institute. 

EHEL DESIGN AND CONSTRUCTION 

General 

The EHEL is being constructed under the manage- 
ment of the Chesapeake Div. , Naval Facilities Engi- 
neering Command. Design was accomplished by Sanders 
and Thomas, Inc. The hyperbaric systems are being 
installed by John C. Grimberg Construction Co. The 
facility is a two-story structure with offices, 12 
separate scientific laboratories and computer room 
on the upper floor. The lower, or operating floor, 
is divided into three areas as shown in Fig. 1. 

These are the man rated chamber complex (MRCC), the 
animal chamber room, and the gas supply mechanical 
room. 

The MRCC is depicted in Figs. 2 and 3* The 
complex consists of five interconnected chambers 
with a wet chamber located beneath the large 
spherical central chamber or igloo. Three cf the 
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UMS TO BE GUEST SOCIETY A TAPS FALL MEETING 


The 197H Fail Meeting of The American Physiological Society will be held in conjunction with The American So- 
ciety of Zoologists (Division of Comparative Physiology and Biochemistry) , with the Undersea Medical Society as 
a guest society, at the Chase Park Plaza Hotel, St. Louis, Missouri* Registration ±s Sunday, October 22, 2-10 P.M#; 
Scientific Sessions Monday, October 23 through Friday, October 27. On Wednesday afternoon there will be a cham- 
pagne tour of the city followed by cocktails and dinner on the Goldenrod Showboat* Also planned for Wednesday 
afternoon is a refresher course on Smooth Muscle Physiology* 

Drs, Herbert A* Saltsman and Hermann Rahn have planned a symposium for Monday afternoon, October 23, on ,T Man 
as an Aquatic Mammal: Physiological Effects of Increased Ambient Pressure and Immersion* 11 Papers will be presented 
by Drs. G* L. Kooyman, C* E* G* Lundgren, H# A* Saltzman, P, B* Bennett, and A, G* Macdonald. There will be 
discussion following each paper. 

For advance registration forms and official forms for hotel reservations, write: The American Physiological 
Society, 1973 Fall Meeting Office, 9630 Rockville Pike, Bethesda, MD 20014* 


NOMINATIONS FOR UMS AWARDS 

Dr* Eric P. Kindwall, Chairman of the Awards Com- 
mittee, requests nominations for the four awards pre- 
sented annually by the Undersea Medical Society. 

They are: 

The Albert R. Belroke, Jr* Award, for outstanding 
scientific contributions to advances in manned under- 
sea activity# 

The Qceaneering International Award , for outstanding 
contributions to the advancement of commercial diving 
in the areas of increased safety or performance# 

The Stover -Link Award , for recent significant con- 
tributions to undersea biomedical research. 

The Craig Hoffman Award for outstanding contributions 
to diving safety. 

Please send nominations to: 


Eric P. Kindwall, M*D* 

Director, Department of Hyperbaric Medicine 
St* Luke's Hospital 
2900 West Oklahoma Avenue 
Milwaukee, Wisconsin 53215 


NOMINATIONS FOR UMS OFFICERS 

If you have a candidate you want to see on the 
ballot for President-Elect, Vice President, Treasurer, 
Secretary, or Meirfrer-at-Large, please follow the 
procedure indicated in Article I of the Bylaws, as 
stated on pages ix-x of the UMS 1978 Handbook and 
Membership Directory* Petitions must be in the Sec- 
retary's hands prior to 31 December 19 78# The Sec- 
retary of the Society is: Merrill P, Spencer, M*D. 

The Chairman of the Nominations Committee, Jefferson 
C# Davis, M.D*, would also welcome suggestions re- 
garding any of these offices* Addresses for Drs, 
Spencer and Davis may be found in the Directory* 
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METRIC DIVE PLANNING CALCULATOR 

This calculator has been constructed in accordance 
with the Royal Naval Physiological Laboratory tables* 
By setting the arrow at the depth at which you are or 
to which you intend to dive, you can read at a glance 
the conversion from metric to feet, your no stop 
time, your first decompression stop, your average 
air requirement, your ascent time from this depth 
and the absolute pressure at this depth in bars and 
fifths of a bar. 

Available from HAUI Headquarters, F.O. Box 630, 
Colton, California 92324. Price $6,00 (mexfc ership 
discount applies) , 


PHYSICAL QUALIFICATIONS FOR COMMERCIAL DIVING 

Recently a number of diving school graduates have 
been turned down for jobs because of medical con- 
ditions not previously discovered, The two main a 
areas of difficulty are the eyes and the back. Ap- 
parently the diving contractors are applying more 
stringent requirements than those approved by the 
Association of Diving Contractors, of which they are 
members . 

While the precise eye requirements are not yet 
clear, the back problem seems to be primarily what 
is termed " class 1X1 back", which is a congenital 
condition known as spondylolisthesis, in which there 
is some slippage of the spinal column off the sacrum. 
Applicants with this condition, no matter how mild 
its degree, are automatically rejected. 

The situation apparently arises from a fear of 
liability on the part of the contractors. The po- 
sition taken by the Insurance companies is that if it 
can be proved that a physical condition might have 
caused an accident resulting in injury, the respons- 
ibility is that of the contractor, who should have 
detected the condition in the first place. 

At present the Commercial Diving Center is con- 
ferring with the Association of Diving Contractors 
to establish guidelines satisfactory to all parties* 
The Association of Commercial Diver Education is at- 
tempting to clear up the confusion and standardize 
physical requirements. Four physicians experienced 
in hyperbaric medicine are conducting a study at 
CDC to establish precisely which physical conditions 
should be contraindicative. The purpose of all this 
activity is to come up with a standard medical exam- 
ination form that can be used by everyone. 

Meanwhile, prospective trainees are urged not to 
try to economize on their initial physical examina- 
tion before they begin training as divers. Attempts 
are being made to bring down the cost of good phys- 
ical examinations as required in this field. To 
find out whether or not one has a "class III back 11 , 
it Is necessary to have a 1 umbo-sacral, lateral, and 
anteriot^posterlor xrray, read by a competent radio- 
logist. Attempts are also being made to bring down 
the cost of such x-rays* (MFW from a memorandum by 
Jim Joiner, of CDC) 


DIVE RESCUE SPECIALIST TRAINING PROGRAM 

The Dive Rescue Specialist Training Program 
trains qualified personnel to react responsively 
and to perform the many tasks involved in dealing 
with surface and subsurface accidents. The program 
was developed by two former investigators with com- 
bined experience of over 23 years in law enforcement 
and dive rescue work. These courses are sponsored 
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by Scuba Schools International. Tuition for the 
five-day course is $250. They are held in widely 
scattered areas across the country and each course 
Is adapted to the special local problems and con- 
ditions. 

Courses remaining to be given this year will be 
held as follows* September 18-22 in Lincoln Park, 

New Jersyj September 25-29 in Lake Ozark, Missouri; 
October 16-20 in Fort Collins, Colorado; November 
6-10 in Medford, Oregon; November 13-17 in San Anto- 
nio, Texas. 

For application forms please write to Dive Rescue, 
1449 Riverside Drive, Ft. Collins, Colorado 80521, 


SU0SEA WORK MODULE 

From the French Center for Underwater Studies and 
Research Techniques comes a new subsea work module 
for the storage of tools and equipment* The diver 
has access to anything he might need to accomplish 
an underwater task without returning to the bell or 
the lock-out submersible. 

The module, which has a depth capability of 600 
meters consists of two parts. The base rests on the 
seabed and houses heavy equipment such as transform- 
ers, generators, pumps, etc* The upper part, which 
is positively buoyant, carries tools for the diver 
as well as a frame on which a lock-out submersible 
may rest* A surface control console permits monitor- 
ing. 

Hydraulic, electrical, pyrotechnical , and pneu- 
matic tools, as well as oxygen cutting torches, can 
all be operated from the module, (MFW from Ocean 
Industry. June 1978) 


DIVE MED INTERNATIONAL 

UMS members Watson Klme, M.D, , and Edward Sherrer, 
M.D, of Dive Med International, have been since last 
November acting as medical consultants to Baltimore’s 
rapid transit system. They will supply medical sup- 
port to the compressed air workers and to anyone 
else who would have occasion to be exposed to com- 
pressed air. The contract is for the duration of 
the project. 

Drs . Kime and Sherrer have also been named medical 
consultants on the Johns Hopkins University Diving 
Control Board. 



John McAniff, of the University of Rhode Island, 
has completed his most recent scuba accident report, 
which covers the year 1976. Although scuba fatal 
Ities usually increase each year by 5 or 6 percent, 
the number of divers increases by about 15 percent 
Thus, scuba diving appears to be becoming slightly 
safer. 

In summarizing his findings, McAniff attributed 
much to human error and to poorly designed equipment. 
There is a need for more human factors engineering 
in the design of equipment, much of which has be- 
come dangerously complex. Divers are often over- 
burdened with too many hoses and other stranglers, 
and some pieces of equipment are incompatible with 
others. (MFW from "Washington Currents", by P.Z. 
Trupp, in Sport Diver * Second quarter, 1978) 
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THE ASSOCIATES" CORNER 

HAW DIVING SYSTEM CERTIFICATION 

L . Hur ley 

Naval Medical Research Institute 
Bethesda, Maryland 20014 

While Navy Diving System Certification process and 
procedures are guided by two basic Navy scriptures 
(NAVMAT P-92901, & MIL STD 882A 2 ) , which are not bind- 
Ing for industry or other government agencies. It is 
a valuable evaluation tool by which may be provided 
reasonable assurance that a catastrophic accident 
involving material or personnel will not occur. The 
main objective of the certification process Is to 
verify that the life critical systems provide accept- 
able levels of personnel safety throughout the spec- 
ified operating range when used with qualified per- 
sonnel and in accordance with approved operating, 
maintenance and emergency procedures. 

The certification process should be ongoing and 
be concerned with establishing maximum reasonable 
assurance of the recovery of personnel without Injury 
and the deliberate avoidance of conditions that im- 
peril the lives and well-being of operating personnel. 

Most accidents result from a series of events be- 
ginning with a single failure, often relatively minor, 
which may place personnel or equipment under additional 
stress* The prevention or avoidance of these initial 
failures enhances the overall safety of the system. 

The philosophy of certification is, therefore, to 
consider only single failures and their effect on the 
system. Based upon this philosophy, systems and 
equipments can be classified as life-critical cer- 
tified or non-certifiable* Life-critical components 
are those elements where failure almost certainly 
will result in a casualty and stringent regulations 
are necessary to minimize, to the greatest degree, 
the possibility of failure. 

System certification is a methodical. Independent 
review of the documentation verifying that system 
elements have been designed and constructed of proper 
materials, assembled, cleaned and performance-tested 
in accordance with acceptable engineering practices, 
and that the operating and maintenance manuals provide 
sufficient information to allow the system to be op- 
erated safely. This independent review and effective 
control of design, fabrication, testing, construction, 
inspection, maintenance and operation is imperative 
because of the complexity of systems in- 

volved and the immediate impact on safety. 

Certification is the final Navy check to insure 
that no recognizable unsafe conditions exist in the 
system prior to its manned operations. System cer- 
tification cannot positively assure that an accident 
cannot or will not happen; it is, however, intended 
to provide maximum reasonable assurance to all par- 
ticipants that the system will perform safely. 

1 Naval Material F-9290, System Certification 

Procedures 6 Criteria Manual 

2 Military Standard 882A, System Safety Program 

Requi remen ts 


LUXEMBOURG MEETING, OCTOBER 1978 
"Medical Aspects of Diving Accidents 11 

LAST CALL FOR REGISTRATION AND FOR SUBMITTING SHORT 

COMMUNICATIONS 

A Congress on the medical aspects of diving ac- 
cidents is due to be held on 12th/ 13th October 1978 
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in Luxembourg, under the sponsorship of the Mines 
Safety and Health Commission, Commission of European 
Communities* The scientific programme is being or- 
ganised by the European Undersea Biomedical Society 
in association with the Medical Sub-committee of the 
European Diving Technology Committee, 

UNCONSCIOUSNESS OF THE DIVER IK THE WATER 

Review Papers: "The physiological basis for loss 

of consciousness underwater" 

Dr. M. Childs, University of 
Aberdeen, 

"Rescue and resuscitation of the 
unconscious diver" 

Mr. G. Araoux, Comex Diving. 

DIAGNOSIS OF DECOMPRESSION SICKNESS 

Review Papers: "Ultrasound in decompression" 

Mr, G. Masurel, French Navy. 
"Diagnostic techniques in decom- 
pression illness" 

Surgeon Commander R. Pearson, Royal 
Navy . 

TREATMENT OF DECOMPRESSION SICKNESS 

Review Papers: "The use of pressure and oxygen as 

independent variables In the treat- 
ment of decompression casualties" 
Surgeon Captain E.E.P, Barnard, 

Royal Navy, 

"Drugs in the treatment of decom- 
pression casualties" 
Medecin-en-chef B* Broussolle, 

French Navy. 

COINCIDENTAL INJURY OR ILLNESS WHILE AT RAISED 

ENVIRONMENTAL PRESSURE 

Review Papers: "Anaesthesia at depth" 

Dr. Y . Kermorgant, French Navy. 

"The case for a mobile intensive 
care team" 

Professor J.N. Norman, University 
of Aberdeen. 

Submitted papers (of 10 mins, duration plus 5 mins, 
questions) upon related physiological and medical 
aspects are invited and will be presented following 
the review papers. 

There will be simultaneous Interpretation into 
several European languages but facilities limit the 
numbers attending to 150 persons* Pre-registration 
by mail is therefore essential. Enquiries and ab- 
stracts should be directed without delay to the 
Congress Secretary: 

Surgeon Lieutenant Commander T.G. Shields, RN 
Institute of Naval Medicine 
Alvers toke 
Gosport 

Hampshire, England 



BRITISH COLUMBIA DIVING INSTRUCTOR'S COLLEGE 

There will be evening and weekend courses held 
locally, and 200- hour courses with ocean work on 
the Oregon and California coasts, or locally If de 
sired. All instructor courses will include equip- 
ment maintenance, public speaking, and cardiopul- 
monary resuscitation. Brochures are available from 
the College at 2659 Klngsway, Vancouver, B.c, VSR 
5H4 t Canada. 
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PUBLICATIONS OF INTEREST 

Gamble, J.C. and R.A. Yorke, eds * Progress In Under- 
watsr Science. Volume 3 (new S arias) of the Report 

of the Underwater Association, 1978 . Fentech Press, 

Ltd., Estover Road, Plymouth, Devonshire, U, K* 

Price h 12.50 (in UK only) or $27.50 U.S, This volume 
consists of selected papers presented at the eleventh 
symposium of the Underwater Association (originally 
called the Underwater Association of Malta) held at 
the British Museum in March, 1977, plus a few addi- 
tional invited review articles. Subject areas are 
archeology, geology, biology, physiology and psy- 
chology, and technology and submersibles. 

Gallar Montes, Fernando, Curso de Frimeros Auxilios 
para Marinos [First Aid Course for Seamen]. 1975 
Egraf, S * A, , Poligono Industrial de Vallecas, Madrid 
31, Spain. In Spanish, A complete first aid manual, 
well illustrated with drawings and photographs. In- 
cludes rescue techniques. 

Gallar Montes, Fernando, higiene Naval [Naval Hy- 
giene]. 1977. Egraf, S.A*, Poligono Industrial de 
Vallecas, Madrid 31, Spain. Environmental hygiene. 
Parasitology and epidemiology. Ship hygiene, Nutri- 
tional hygiene. Sanitary standards for personnel, 
Survival at sea, Personal hygiene, Personal hygiene 
on long voyages and in diverse climates. Tending 
the ill with no doctor aboard. Sanitary problems as 
affected by international regulations, Sanitary 
problems in port, Hyperbar ism (diving physiology and 
pathology) . 

National Fire Protection Association. NFFA No. 56D . 
Hyperbaric Facilities 1976. This is an update on 
the NFPA standards, and is recommended for all those 
involved with hyperbaric chambers. Available from 
National Fire Protection Association, 470 Atlantic 
Ave. , Boston, Massachusetts 02210. Price $2.50. 
Rutkowski, D. Diving Accident Manual , Florida Un- 
derwater Council, in cooperation with the National 
Oceanic and Atmospheric Administration. This manual 
is directed to the layman with little understanding 
of diving medicine. It tells how to stabilise the 
victim and get him safely to a proper treatment fa- 
cility. Price $1.00. Available from The Florida 
Underwater Council, 75 Virginia Beach Drive, Miami, 
Florida 33149. Proceeds go to the Council for Diving 
Safety Programs in southern Florida. 

EMERGENCY ASCENT TRAINING 

The heads of major scuba certifying agencies met 
in Washington recently to discuss the question of 
emergency ascent training. Since 1970 there have 
been 28 fatalities during emergency ascent training 
out of 1.5 million scuba divers trained. Although 
statistically this is very small, the figure is 
still not acceptable. 

While there are still unanswered questions such 
as the long term effects of pulmonary disorders 
and cigarette smoking, several conclusions were 
arrived at during the conference. 

Although it is not necessary for a conscious 
diver to look toward the surface during ascent, it 
is essential that an unconscious diver's head be 
hyperext ended by his rescuer on the way up. 

It is best to keep lung volune at mid-range. 

The diver should keep his regulator in place- He 
may then be able to gain a little air when near the 
surface* 

The octopus Is not fail-safe* It does not always 
work properly with two divers breathing from it. 
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This is possibly because the tank orifice is too 
small to give enough air for two at depth. It is 
important that the second stage regulator be of 
the same brand as the first. 

The certifying agencies are seeking a 100 per 
cent safety record. The availability of insurance 
is one of their important problems. More meetings 
are planned, and eventually a full report will be 
issued with emphasis on a fail-safe approach. {MFW 
from "Washington Currents 1 ', by F,Z, Trupp, in Sports 
Diver , Second quarter, 1978). 



DIVING SAFETY MEMORANDUM NO, 15 1978 

High Pressure Half Inch Re-usable Brass Hose End 

Fittings 

Reports from the Diving Industry indicate that some 
high pressure half inch re-usable brass hose end 
fittings can be damaged by over- torque. Over- torque 
can fracture the swivel female nut. Xt is possible 
for this fracture to go undetected which could create 
a dangerous situation if the. fitting blew under high 
pressure. 

Diving companies are recommended to inspect all such 
fittings and satisfy themselves that they are safe 
and that the particular fitting in use is of sound 
construction and suitable material. Is In good work- 
ing order at all times and is adequate for the pur- 
pose for which it is to be used, 

COMMANDER S A WARNER 
Chief Inspector of Diving 

E]5]S}5]a] 

DEEP SEA DIVING SCHOOL QUALIFIES FOR 
WINSTON CHURCHILL MEMORIAL TRUST AWARDS 

The Commercial Diving Center has been notified 
that the school qualifies for Churchill Fellowships 
for Australian residents desiring to pursue deep sea 
diver training. Said Mr. R.A.L, Mo rant, Chief Exec- 
utive Officer of the Trust, "One of the objectives 
of a Churchill Fellowship Is to enable Australians 
to meet a wide cross-section of people in other coun- 
tries and to acquire new knowledge from overseas." 

The first CDC graduate from Australia under the 
Fellowship was Timothy Brookings who returned to his 
homeland and is working in the offshore oilfield 
diving Industry. 
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An ambulance was summoned and the patient was taken 
to St, Luke's Hospital, his feet still placed higher 
than his head and his body tilted slightly to the 
left. Hie patient was conscious but confused upon 
arrival at St, Luke’s Hospital. 


He was taken into the chamber and compressed to 
165 feet on 80/20 helium-oxygen. After 4 minutes at 
165 feet, the patient was symptom free and his chest 
pain was gone. He was then decompressed over a 15 
minute period to 60 feet where he was placed on oxygen 
and the remainder of U-S- Navy Table 6A was run. The 
patient emerged from the chamber with no residual 
symptoms and was discharged home with no sequelae. 

The patient had been a scuba diver for approximate- 
ly one year. This was the beginning of his second 
season and his first dive of the year. He had had 
no previous attacks of decompression sickness. 

There were two contributing factors. 

First, the patient was weighted light and there- 
fore had a tendency to rise spontaneously when 
he was motionless in the water. When he had 
difficulty clearing his ears he stopped swimming 
and started doing the Valsalva maneuver. During 
this time he undoubtedly was ascending and be- 
cause of ascent with a closed glottis, ruptured 
his lung. 

Second, the man was diving without a nearby buddy; 
this could have cost him his life. 

The patient showed no evidence of paralysis or 
other neurologic signs other than confusion. The 
only definite neurological symptom that could be 
identified was unconsciousness and symptoms referable 
to cerebration. The possibility that he had a con- 
vulsion initially cannot be ruled out. He believe, 
however, that the correct diagnosis is arterial air 
embolism secondary to lung rupture while inadvertent- 
ly ascending under water, 

Eric P, Kindwall, M.D. 

Director, Department of Hyperbaric 
Medicine 

St* Luke's Hospital 


EAGLE 

USS TANAGER, a minesweeper commissioned in 1945, 
was purchased by Sea Films , Inc . and converted to 
the research vessel, EAGLE, During its conversion, 

82 tons of military equipment and machinery have 
been removed and replaced by photographic equipment, 
scientific laboratories both wet and dry, and an 
aquarium. 

Dr. Sylvia A. Earle, Research Biologist at the 
California Academy of Sciences, has been appointed 
Chief Scientist, to develop and direct a scientific 
program. 

Construction planned for this year includes a 
double-lock four man recompression chamber, two dive 
support boats, an air/mixed gas bell diving system, 
and hoisting equipment, 

EAGLE's compressed air system will be the most 
sophisticated in the world* Included in the complete 
air system, designed and constructed by Ingersoll 
Rand, are two fully automated 23 ft /min, 5000 psi 
diving air machines as well as systems to supply 
laboratory air, recompression chamber, and ship oper- 
ations. 

Although It is still in the construction phase 
EAGLE is already serving as a base for Sea Film's 
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underwater photographic and research, activities * 

Early in 1977, EAGLE served as a base from which was 
organized a film on hump-back whales (later broad- 
cast on NBC /TV) . Field work, in which A1 Gid dings 
and Sylvia Earle collaborated with Dr. Roger Payne 
and Katy Payne, was done In Hawaii* Supporting the 
project were the National Geographic Society, the 
World Wildlife Fund, the New York Zoological Society, 
and the California Academy of Sciences. 

Peter Guber, producer of The Deep , has indicated 
a great interest in the future network plans for 
EAGLE, which he has been discussing with A1 Gid dings. 
Since producing The Deep , Guber has become inreasing- 
iy committed to the problems and current conservation 
issues concerning the sea, (MFW from a news release 
of Sea Films, Inc*) 



UMS MEMBER NAMED EASES CONGRESSIONAL 
SCIENCE FELLOW 

Dr. Christopher L, Schatte, a 
member of The American Physiol- 
ogical Society and assistant 
professor, Department of Phys- 
iology and Biophysics, Colorado 
State University, was named and 
introduced as the fourth FASEB 
Congressional Science Fellow by 
FASEB President E. Leong Way at 
the Annual Meeting Public Af 
fairs Symposium in Atlantic 
City. Dr. Schatte will begin 
his one-year tour of duty with 
the Congress September I, 19/8. Dr* Schatte 
He earned his doctorate in physiology at Colorado 
State in 1972 and did post-doctoral work at the 
Royal Naval Physiological Laboratory, AWerstoke, 
England, and at Colorado St ite. His research inter- 
ests are in environmental and pressure physiology. 




Institute of Offshore Engineering 
Information Service 

The Institute of Offshore Engineering was estab- 
lished in 1972, with financial aid from the Wolfson 
foundation. Engineers and an information officer 
were appointed, and quarters built on the campus of 
Heriot-Watt University at Riccarton near Edinburgh. 

The main purpose of the IQE Information Service is to 
serve those connected with the offshore oil industry 
who need a consulting service in marine technology. 
This has been an active field at Heriot-Watt Univers- 
ity for some years, and the IQE makes full use of this 
expertise. Areas that they are concentrating on at 
present are offshore instrumentation, marine biology, 
environmental monitoring, safety and risk assessment, 
and methods of diver replacement* 

The library of the Institute aims at assembling 
the most important material available on offshore en- 
gineering. Most of this, fortunately, is In English. 
Journals, symposia proceedings, standard specifica- 
tions, codes of practice, patents, reports, govern- 
ment publications, trade brochures, text books, and 
directories make up the collection. There is also 
an archive of technical films ♦ 

Any individual or group may make use of the ser- 
vice. Inquiries are answered free of charge if they 
do not consume a great deal of staff time . Charges 
are made in accordance with the amount of staff time 
used, and also if computer services are consulted. 

An alerting service is also offered. (MFW from an 
article by Arnold Myers in the Journal of the Society 
for Underwater Technology , March 1978) 
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Cou/U&t>y, Embauy o<j Greece 

SEVENTH UNDERWATER PHYSIOLOGY SYMPOSIUM 

The Governing Board o £ the Seventh Underwater Physiology Symposium has announced chat the next symposium will 
be held July 6 - 10, 1980, in Athens, Greece. The Undersea Medical Society will hold its annual scientific 
meeting on the first day; this will consist of the presentation of short papers and poster sessions. The sympo- 
sium itself will continue for three days of invited and selected papers. On the fifth day, the European Undersea 
Biomedical Society will hold a scientific meeting devoted to the presentation of papers dealing with both clinical 
and applied problems in diving. It is expected that these papers will be incorporated into the proceedings of 
the International Congress of Physiological Sciences, which will be held in Budapest, Hungary, July 13 - 19. The 
Governing Board hopes that the Seventh Symposium will be recognized as a satellite symposium of the Congress. 

Current members of the Governing Board are Drs. Kenneth Ackles, Alfred Bove, Bernard Broussolle, David Elliott, 
Carl Magnus Hesaer, Herbert Saltzman, and, representing the Symposium 'a sponsors, Dr. Arthur Bachrach for the 
Undersea Medical Society, Dr. James Clark for the Institute of Environmental Medicine, University of Pennsylvania, 
Dr. Suzanne Kronheim for the Office of Naval Research, U.S* Navy Department, and Dr. James W. Miller of the Na- 
tional Oceanic and Atmospheric Administration, U. S. Department of Commerce. Dr. Bachrach is Chairman of the 
Governing Board. 

Further details regarding the scientific program of the Symposium and special arrangements such as travel 
packages will appear in future issues of Pressure . 


SHOULD WE DOPPLE IN THE SEA? 

Much attention was focussed upon ultrasonic bub- 
ble detectors during the recent UMS meeting in Seat- 
tle and the preceding workshop on this subject so 
well organized by Dr* Merrill Spencer. Of the many 
techniques which have been used for bubble detection 
over the years, only those employing the Doppler 
principle are sufficiently cheap, robust, stable, 
simple to operate and sufficiently well developed 
commercial !y to be considered for widespread use by 
the diving industry as an early warning of decom- 
pression sickness. Other techniques may be better 
but they are either too expensive, too difficult to 
interpret or so sensitive to the many variables which 
cannot be controlled outside of the research labora- 
tory (my own conductivity approach included) that 
they are impracticable offshore. Personally, I gave 
up Doppler monitoring in the conventional precordial 
position some six years ago when, in a series of sim- 
ple air exposures of goats followed by no-stop de- 
compression, we found cases with bends /bubbles and 
no bends /no bubbles (as predicted) but almost as many 
with bubbles /no bends and even one with no bubbles/ 
bends. While much evidence was presented in Seattle, 
particularly from workers in France and Japan, to 
indicate that the correlation between bends and pre- 
cordial Doppler signals can be quite impressive, is 
it good enough to burden the professional diver with 


yet another device to carry? Furthermore, why is the 
device not correct in its predictions 100% of the 
time? 

To take the last question first, Doppler technol- 
ogy seems to be so advanced that there is little doubt 
that the device will detect almost all bubbles in 
its field, so we are then obliged to ask what the 
device actually ,, flees ,, when used in the popular pre- 
cordial position. The answer is, of course, that it 
is monitoring the bubbles in the pulmonary artery 
and, therefore, almost all bubbles formed in venous 
blood or deposited into the venous system from any or 
all tissues in the body. The bubbles actually de- 
tected are asymptomatic since they are normally fil- 
tered out by the lung. At least, this is probably 
true unless one of several factors facilitates their 
escape to the arterial system or they are present in 
such numbers in the lung and penetrate the microvas- 
culature to the level at which they can press upon 
"j 11 receptors or irritant receptors to elicit a bron- 
chospasm* Hence it is most interesting that, when 
the data were broken down into symptom categories, 
by far the most impressive correlation presented at 
Seattle was that between Doppler bubbles and "chokes." 

This line of argument may indicate that we should 
really be monitoring the arterial system for bubbles 
escaping the filtering action of the lung especially 
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since, as we find in our own laboratory, even single 
30 p bubbles can be readily detected in quite distal 
arteries by non-invasive methods employing the new 
8 MHz probes - the same probes described by Dr. 

Philip James in connection with pneumothorax location 
(Pressure: December, 1977). However, while a reliable 
arterial monitor may provide a most meaningful re- 
search ’cool*, the fact that bubbles have already 
reached the arterial system implies that neurologic 
symptoms are imminent and the warning may come too 
late to take effective preventive action. 

There are now several studies to show that bubbles 
may escape into the arterial system if the lung is 
overloaded with venous bubbles, but many factors seem 
to influence the trapping efficiency so that total 
venous bubbles, and hence precordial Doppler signals, 
only indicate the probability of arterial gas emboli. 
In any case, limb bends are likely to occur long be- 
fore arterial gas embolism arises from overload, so 
we need an earlier alert than the confirmed presence 
of arterial .bubbles. 

This then raises two questions: which bubbles 
actually give rise to limb bends and where do the 
bubbles arise which we can detect by the precordial 
Doppler monitor? Taking the first, It Is probably 
fair to say that much evidence can be cited to show 
that limb bends are induced by extravascular gas in 
a tight connective tissue where it builds up pressure 
on a nerve ending since it cannot easily expand as 
it would in a more compliant tissue. On the other 
hand, the bubbles in the venous system have been seen 
issuing from fatty tissues, presumably on account of 
the high lipid solubility of most gases, so that It 
is an academic question whether they are formed di- 
rectly in blood or are deposited into the vascular 
system from extravascular sites. It can be argued 
that a simple decompression which forms more gas in 
a fatty tissue, and hence move venous bubbles, io 
likely to deposit more gas in the critical connect- 
ive tissue. Thus it is easy to see how Doppler sig- 
nals show a positive correlation with limb bends and 
how Spencer was able to show such a good prediction 
of Type I symptoms for no-stop decompress ions. How- 
ever the more complex the decompression profile, the 
less likely that the state of a fatty tissue will 
reflect that of the aqueous connective tissue. Hence 
the most important piece of information to my way of 
thinking was a comment at the Seattle meeting by Mr, 

Ed Murphy to the effect that the correlation between 
precordial Doppler sounds and decompression sickness 
is not as good after the diver has followed a long 
complex decompression profile. This would indicate 
that precordial Doppler monitoring is only good for 
predicting bends for as long as the bubble emission 
from a fatty tissue continues to reflect the state 
of an aqueous connective tissue and la therefore 
more reliable for simple dives. 

Brian A. Hills 

University of Texas Medical Branch 

Galveston, Texas 77550 

&&&&&&& 

DIVERS STILL IN DEMAND 

News release r85 by the Coirtne rc i a 1 Diving Center 
reports that for the first quarter of 1978 CDC was 
r, faced with the happy problem of having more jobs 
than graduates I" This Is a continuation of the 
situation which prevailed in 1977* A new development 
is the tripling of the number of jobs available in 
lake, rivers, and cana ] operations within the United 
States, which means that the graduate diver Is no 
longer faced with the likelihood of having to accept 
a job in foreign waters. If for personal reasons he 
prefers to remain in the LL$. there is ample oppor- 
t un i ty fo r emp 1 oymen t . 


FORTHCOMING MEETINGS 

THIRD CANADIAN DIVING SYMPOSIUM . Defence and Civil 
Institute of Environmental Medicine, 1133 Sheppard 
Ave., P.0. Box 2000, Downs view, Ontario M3M 3B9, 
Canada, October 30-31,, 1978 . The four general sub- 
ject areas will be: Commercial diving operations. 
Industrial diving research and development, Govern- 
ment departments diving research and development, 
and other topics of interest. Abstracts or papers 
should be submitted by August 31 to Mr. Fred Cox, 
Diving Division, at the address given above. 

EUROPEAN OFFSHORE PETROLEUM CONFERENCE AND EXHIBITION 

(Europec) This event is modeled on the Offshore Tech- 

nology Conference held annually in Houston, Texas* 

It will be held at Earl Court, London, October 24- 
27 i 1978 * It is being organized by the UK Society 
of Petroleum Engineers, and cosponsored by the 
Institute of Petroleum and the Institution of Civil, 
Mechanical, and Electrical Engineers, Eleven coun- 
tries have applied for national stands, and over 200 
companies have received 13,000m of exhibition space. 

HAUI UNDERWATER FILM REVIEW . John Hancock Hall, 
Berkeley St*, Boston, Massachusetts, September 16. 
1978, 8 F.M. Contact: Fred Calhoun, PO Box 291, 

Back Bay Annex, Boston, Massachusetts 02117. 

VISION 360 : International Diving Symposium, State 
University College, Buffalo, N.Y. Contact: Dallas 
Edmiston, Vision 360, 185 Forest Hill Drive, Williams- 
ville. New York 14221. 

OCEANS 78 . Sheraton-Park Hotel, Washington, D.C., 
September 6-8, 1978. Fourth annual conference, 
sponsored by the Marine Technology Society and the 
Institute of Electrical and Electronics Engineers 1 
Council on Ocean Engineering. Approximately 150 
technical papers will be presented and published 
in the Conference Record. In addition, there will 
be exhibits and film programs* Contact Anthony 
Ellers, Program Chairman, Oceans 78, Suite 412, 1730 
MSt., N*W. , Washington, D*C. 20036. 

IQ10 . Tenth International Conference on Underwater 
Education. November 9-12, 1978. Disneyland Hotel, 
Anaheim, California. There will be poster sessions, 
workshops, pool demonstrations, and scheduled de- 
bates. Papers presented at the technical sessions 
will be published in the Proceedings. Contact NAUI 
Headquarters, P.0. Box 630, Colton, California 92324, 

SONOMA COUNTY DIVER RESCUE WORKSHOP , Santa Rosa 
Junior College, October 7-8, 1978. Contact Rich 
Swain, Director, P.Q. Box 3967, Santa Rosa, Califor- 
nia 95402. 

BUSINESS OF DIVING: EQUIPMENT SEMINAR . Falls Church, 
Virginia, November 4-5, 1978. Contact Jay Wenzel, 
Director, 7707 Mayknoll Ave*, Bethesda, Maryland 
20034. 

International Conference on Meteorology and Oceanog- 
raphy Applied to the Engineering, Installation and 
Operation of Offshore Structures* October 31 - No- 
vember 1, 1978 , at The Royal Institution of Engineers, 
the Hague, Netherlands. Organized by The Society 
for Underwater Technology, The Roy la Meteorological 
Society, The Royal Institution of Engineers in the 
Netherlands and The Netherlands Council Cor Ocean- 
ology. For information on registration, contact 
The Society for Underwater Technology, 1 Birdcage 
Walk, London SW1H 9JJ. 

UP MEM & DIVING CONFERENCE . Wellesley College Science 
Center, Wellesley, Massachusetts, October 21 . 1978. 
Sponsored by Aquawomen NAUI * Contact: Valerie 
Costelloe, East Coast Divers, 213 lioylston St., 
Brookline, Massachusetts 02146. 
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COURSES IN DIVING MEDICINE 
SPONSORED BY UMS 

CORRECTION 

Submarine and Divinfl Medical Officer's Course 

9 October - 10 November 1978 

Approved for 60 Category 1 C ME credits. 

Site: Defense & Civil Institute of 

Environmental Medicine (DCIEM) 

1133 Sheppard Ave* W* 

Downsview, Ontario H3M 3B9 
Canada 

Contact: M. Lepawsky , M.D. 

6090 Fraser Street 
Vancouver, BC V5U 2Z7 
Canada 

SHORT WEEKEND "SPECIAL TOPICS" SEMINAR 

Sport Diving Medicine 

28 September - 1 October 1978 

Staff: Jefferson C * Davis, M.D# 

8710 Data Point, #7604 
San Antonio, Texas 78229 

Peter Erickson, M*B. 

Diving Emergency Medical Offshore Services 
4400 General Meyer Ave* 

New 0 r 1 ean s , Louisiana 70 1 14 

This short course on the medical aspects of sport 
scuba diving will be an in-depth study of selected 
topics of interest to diving physicians* The academic 
program has been arranged to maximize actual diving 
experience at Grand Cayman* While the Undersea Medical 
Society sponsors only the academic program, the course 
is limited to certified divers in order to offer ex- 
tensive underwater time to stress practical experience 
on the marine life-medical aspects emphasis of the 
course# 

Approved for 8 Category X CME Credits. 

11 - 18 November 1978 and 

21 - 28 April 1979 

basic Diving Medicine Course 

Site: Freeport, Bahamas 

Co n tac t : Edward T ucker , M. D . 

64 A North Main Street 
Essex, Connecticut 06426 

25 November - 3 December 1978 

Tenth International Physicians Underwater Medicine 

Program 
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Site: Bonaire and Curacao, Netherlands Antilles 

Staff: John M* Alexander, M.D. , Richard L, Bell,Ph*D,» 
and Vincent O'Hara, M.D* The academic program con- 
sis ts of 25 classroom hours; illustrated lecture 
sessions covering history of diving medicine, review 
of diving physiology, physical standards for divers, 
decompression sickness, near -drowning, poisonous and 
venomous marine life, sham treatments, case discus- 
sions, special topics seminars* Contact PUMP, P.0. 

Sox 530344, Miami, Florida 33153. Phone 305-7 54- 74 80. 
Approved for 25 Category I CEM Credits* 

2-9 December 1978 

Physicians Program in Undersea Medicine 

Site: San Salvador Island, Bahamas 

In addition to ail aspects of diving medicine, there 
is included an introduction to hyperbaric oxygen 
therapy as it is currently used in the treatment of 
disorders not related to diving* Diving program is 
also planned. Contact: Bruce E. Bassett, Fh.D, , 
human Underwater Biology, Inc,, F*0. Box 5893, San 
Antonio, Texas 78201* Phone: 513-492-9395, 

Approved for 30 Category I CME Credits* 

2-10 December 1978 

Advanced Course in the Medicine and Physiology of 

Sport and Scuba Diving 

Site: Bonaire and Curacao, Netherlands Antilles 

Staff: Jefferson C. Davis, M.D*, Peter B* Bennett, 
Ph.D., David Elliott, M.D*, Ph. D. , and Eric Kindwali, 
M.D* Drs. Bennett and Elliott are the authors of 
Tha Physiology and Mad icing of Diving , the standard 
text in the field* Full diving program planned in 
addition to academic program. Contact: Jefferson C, 
Davis, M.D*, 8710 Data Point, #7604, San Antonio, 

Texas 78229* 

Approved for 25 Category I CME Credits 
Approved by the American College of Emergency 
Physicians for 25 ACEP Category I Credits 



HITS and NEAR MfSSES 

DIVING ACCIDENT REPORT FROM ST. LUKE'S HOSPITAL 
Ml LWAUKEE, WISCONSIN 

The patient, an 18-year old male, was scuba diving 
with a number of companions in a quarry about 55 feet 
deep near Racine, Wisconsin* His friends descended 
easily to the bottom but the patient had difficulty 
clearing his ears. His initial attempt at a dive 
brought him to thirty feet when he had to return to 
the surface because he was unable to clear his ears. 
Instead of returning to the shore, he decided to 
descend once again to try to find his companions. He 
got down to a depth of about 35 feet and then, while 
hanging upright in the water, attempted to do the 
Valsalva maneuver. He was not holding on to any 
descending line* The next thing he remembers is that 
he saw blood in his face mask and he surfaced* 

After this the history is not clear but his com- 
panions say that two bystanders saw him floating face 
down in shallow water and dragged him ashore. A local 
deputy sheriff who had had training in scuba diving 
immediately suspected air embolism and placed him 
feet uppermost and on his left side# By this time, 
blood was appearing both at his nose and mouth* The 
patient was unconscious for a period but regained 
consciousness within several minutes. He seemed 
somewhat confused and complained of chest pain* 
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LETTERS TO THE EDITOR 

Mouth-to-Snorkel Ventilation 
Editor, Pressure 
Dear Sir, 

Divers who become apneic from near-drowning or any 
other reason must be ventilated while towed through 
the water to boat or beach* Diving instructor courses 
now emphasize practice in mouth- to-mouth ventilation 
under simulated water rescue conditions* In the 
many drills I have witnessed, the big problem has 
been water getting into the victim’s mouth* Blowing 
this down into a real victim’s lungs would probably 
erase whatever chance of survival he had. To over- 
come this danger, Al Pierce, a recognized water safety 
authority, has been championing a method of mouth- to- 
snorkel ventilation* Though initially more difficult 
to learn, once mastered it is easier to perform and 
in some situations much safer. 
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three all other U.S, submersibles combined in the 
number of petroleum-related dives made* The parent 
company, Hyco, was started in 1963 by two divers, 

Al Trice and Don Sorte, with $10,000 each, in a 
Vancouver garage* Their original idea was to pur- 
chase submersibles and start a service. When they 
couldn’t find one that was suitable, they took in 
another partner, inventor Mac Thomson, who designed 
PISCES X* Several engineering firms refused to 
tackle the design, declaring it impracticable, but 
finally Vancouver Iron and Engineering Works built 
it* Going was slow at first, with a few minor sal- 
vage jobs and then a five-month contract with the 
Navy to recover some torpedoes* Finally, the off- 
shore oil boom gave Hyco the boost it was waiting 
for. With financial backing by Vickers Oceanics, 
more PISCES subs were built* To-day Hyco is out 
in front In producing work submersibles. Its only 
real competitor is Perry Oceanographies, who huilds 
smaller, less expensive submersibles with less depth 
capability* (MFW from an article by Ann Cozens in 
Offshore * June 5, 1978) * 


NAUI now has on file a formal report of a witnessed 
rescue in which a female diver saved the life of an 
apneic male diver by mouth- to-snorkel ventilation, 
after finding that prevailing conditions made mouth- 
to-mouth impossible. I believe that the method de- 
serves a wider trial than it has had* Details may 
be obtained from Al Pierce, 663 Parkview Blvd, Yea don, 
PA 19050. 

Charles V* Brown, M.D* 
Norwegian Diving Requirements 

Editor, Pressure 
Dear Sir, 

In Pressure V ol* 7, No. 2, page 11 there is an 
article on Norwegian emergency evacuation requirements 
In this connection I want to inform you that the con- 
trol and Inspection of diver working conditions in 
the Norwegian sector of the North Sea is now the re- 
sponsibility of the Norwegian Petroleum Directorate* 
Temporary regulations for offshore diving were issued 
and put into force by 1st of July this year* Reg- 
ulations related to working hours for offshore divers 
are expected this fall. 

Jens Smith-Si verts an 



Subsidiary of HYCO Sets Records 

Hyco Subsea, Inc., the year-old operations 
branch of International Hydrodynamics (Hyco) was 
hired last December by the Seagap consortium to 
operate its PISCES VI submersible from the drillship 
DISCOVERER SEVEN SEAS off the Congo. During the 
operation, PISCES set a new depth record for a petro- 
leum-related dive - 4346 feet* Seagap was spudding 
its Sangha 1-Na* PISCES made 14 dives before the 
initial test was completed, performing such tasks 
as checking alignment and positioning, waterjetting 
sediment from the guide base for reception of the 
blowout prevention stack, and inspection of the 
riser from the bottom to the surface* This con- 
stituted a record for the largest number of consec- 
utive dives (14) in one location. 

Hyco Subsea had previously established a world's 
record for the deepest commercial dive by a sub- 
mersible when they burled cable in 5200 feet of 
water off Block Island, The company has, with its 
1,100-foot depth AQUARIUS, exceeded by a factor of 
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f NEWS OF MEMBERS / 
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/ Me dec in en Chef Rene Hyacinthe, of the Centre / 

/ d' Etudes et de Recherches Bi o-Phys i ologlques / 
/ Appliquees a la Marine, Toulon, France, was / 
/ recently advanced (effective 1 Nov 77) to the/ 
/ leve of Professeur Agre'ge, (consultant) in / 
/ Physiology and E rgonomy at the French Navy / 

/ School of Health Service Application. Pro- / 
/ fessor Hyacinthe is a graduate of the School / 
/ of Aerospace Medicine In Pensacola, Florida, / 
/ where he underwent flight surgeon training. / 

/ A major portion of his research career has / 

/ been spent at CERR. / 

/ / 

///////////////////////// 


NAUI Bibliography 

The NAUI specialty course bibliography has been 
brought up to date as of December 1977 by Barbara 
Frost, an Our World Underwater scholarship finalist. 
It had been originally undertaken by two former 0WTJ 
finalists in 1976. The bibliography is printed In 
the March/ April 1978 issue of NAUI News. 

The categories covered are: cave diving, deep 
diving, ice diving, diving leadership, professional 
diving, search and recovery, underwater hunting and 
collecting, underwater photography, and wreck diving. 

All the publications on the list are directed pri- 
marily to the sport diver, and the diving instructor* 
All publications are available from NAUI headquarters 
Box 630, Colton, CA 92324. 


L,A. HARBOR DEEP SEA DIVING SCHOOL DIRECTOR 
SELECTED FOR CAL/OSHA ADVISORY COMMITTEE 

Jim Joiner, Executive Director of the Commercial 
Diving Center In Wilmington, has been selected as 
a member of the Ca 1 1 fornla/Occupat ional Safety and 
Health Administration Advisory Committee* The Ad*- 
vlsory Committee wM l participate In the review of 
the commercial diving standards for the State of 
Call form a . 

California's approach to developing commercial 
diving standards Is In direct contrast to the Federal 
government's technique. In California, the Division 
of Industrial Safety will draff a set of standards 
regulating commercial deep sea diving, and then sub- 
mit the draft to the Advisory Committee for review. 
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NORWEGIAN UNDERWATER INSTITUTE 

The Norwegian Underwater Institute, located in 
Bergen, is jointly owned by Det Norske Veritas and 
the Royal Norwegian Council for Scientific and In- 
dustrial Research, Xt is strategically located on 
the coast where it can take advantage of the deep 
fjords for testing purposes and of proximity to the 
North Sea underwater activities. 

The core of the Institute is the hyperbaric cham- 
ber complex which consists of two living chambers 
which can accommodate a total of eight divers, one 
transfer chamber and one large chamber for diving or 
technical testing. The facility has a saturation 
depth capability of 500 meters, with excursions to 
650 meters , Plans for the future include equipping 
the large chamber as an operating room in which bmt- 
gery can be performed on injured divers who have been 
transferred under pressure. 

The staff of 40 includes both highly qualified 
scientists and engineers with expertise in underwater 
technology, thus combining the theoretical knowledge 
of universi ty-trained individuals and the practical 
experience of those who have actually worked in the 
field. 

Courses are given to divers in advanced first aid, 
and courses in hyperbaric medicine are given to 
medical personnel. Courses can be set up as required, 
in special subjects such as underwater welding and 
non- destructive test lng . 

It is also expected that the Institute will house 
an information center and library. 

Operational testing of equipment is one of the 
most important activities of the Institute. The 
technical testing facilities include two 500 meter 
chambers, two 650 meter chambers, one small 3000 
meter chamber and an indoor pool. A large platform 
that will serve as a permanent test site will be 
installed on the sea floor 100 meters from the dock, 
at a depth of 30 meters. Instrumentation will be such 
that test data can be monitored and registered from 
the laboratory. 

The leading physician of die Institute, Dr, J. 
Grimstad, underwent a year’s training at the F, G- 
Hall Environmental Laboratory at Duke University, 
where he did hyperbaric research under the direction 
of Dr. Peter B. Bennett. 

During 1977, much work was done on developing and 
refining instrumentation for the measurement of car- 
bon dioxide, volume and gas flow parameters, in 
divers f pulmonary ventilation, blood pressure, met- 
abolic diluent components of breathing gas and free 
gas in the blood during decompression* The Institute 
has been working in cooperation with other Norwegian 
research institutions on these projects. 


It is expected that in the future, the Institute 
will take an active part in the development of oper- 
ational systems that will extend human sensing and 
manipulative capabilities under water. To perform 
operational tests in the ocean, a support vessel will 
be required. This vessel will be equipped with lift- 
ing gear and instrumentation to permit bell diving 
as well as the launching and retrieval of underwater 
vehicles and equipment. 

In 1977 the Institute carried out a safety study 
of operational procedures for a dive to 320 meters 
during which a pipe welding task was performed, (MFW) 

*¥-¥+ 

HYPERBARIC OXYGEN CONFERENCE TAPES 

Cassette tapes on the Third Annual Conference on 
Clinical Application of Hyperbaric Oxygen held in 
Long Beach, CA* on 8, 9, 10 June 1978 are now avail- 
able. 

The entire set consists of 22 tapes representing 
approximately 30 hours of recordings from over thirty 
presentations * 

Cost of this entire set is $75.00 USA, $85.00 Over- 
seas, Also a limited number of the published ab- 
stracts from the conferences' original presentations 
are available for $1.00 each. Please make all checks 
or money orders payable to Baromedical Foundation 
upon ordering. For further Information and/or orders 
please write to: 

G*B* Hart, M.D*, Director 

Baromedical Department 

Metso rial Hospital Medical Center 

2801 Atlantic Avenue 

Long Beach, CA 90801 

HYPERBARIC OXYGEN CONFERENCE 
AUDIO-VISUAL TAPES 

Audio-Visual tape presentations during the Nursing 
Workshop at the Third Annual Conference on Clinical 
Application of Hyperbaric Oxygen held in Long Beach, 
CA. on 8, 9, 10 June 1978 are also available. 


Procedure for I.V. Infusion during 0HP. 

10 Minute Audio-Visual Tape — — — $100,00 

Procedure for Physiological monitoring 
during 0HP. 

10 Minute Audio-Visual Tape — — $100,00 

Patient Orientation to OHP. 

20 Minute Audio-Visual Tape $120.00 

Pre-View ONLY* (rental fee will apply to 
cost of order if ordered within 30 days 
of Pre-View.) $ 25.00ea 


NOTE: THREE TAPES FOR $300,00 

Please make all checks or money orders payable to 
Baromedical Foundation upon ordering. For further 
information and/or orders please write Dr. G,B. Hart, 
as above* 


■ *¥ ¥ ¥ 

MONOPLACE HYPERBARIC CHAMBERS 

The editor of Pressure received a letter from 
Vickers Anerlca Medical Corporation, P.0, Box 101, 
U.S. Highway 22, Whltehouse Station, N.J. 08809, say- 
ing that they still manufacture monoplace hyperbaric 
chambers for medical use. In fact they carry six 
models that meet the safety codes and standards for 
pressure vessels. Inquiries are welcome. 
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GENERAL PURPOSE SUBMARINE 

Kockums Shipyard, Malmo, Sweden, has completed 
its General Purpose Submarine (GPS) , a large work 
submersible that can operate to depths of 350 meters. 
Its chief function is seen to be the repair and 
maintenance of g^s and oil pipelines. 

The GPS has a displacement of 1250 tons; it is 
62 meters long, and carries a crew of 26, eight of 
whom are divers. Its range is 1000 nautical miles, 
and it can stay at sea for 72 hours. Speed is 8 
knots on the surface and 5 knots submerged. 

The twin saturation diving system permits two 
four-man teams of divers to work around the clock. 

The submersible is equipped for dry habitat weld- 
ing, can handle pipes of 91.4 cm. diameter and has 
a payload of 80 tons, 

Kockums is now looking for a combination of 
companies working in the North Sea who would be 
willing to assume part of the Investment cost in 
order to have the GPS available. (MFW from Sea Tech- 
nology, June 1978) 

SCUBA ACCIDENTS IN NORTHERN CALIFORNIA 

Dr. Takeshi Hattori reports on 114 a cube accidents 
seen during 1977 and thru 15 March 1978 at the 
Community Hospital of the Monterey Peninsula, Cal- 
ifornia, 

Of the 114 there were 35 " in trouble", 26 "near 
drowning" and 22 who "drowned". In addition to 
these 83, there were 15 cases diagnosed as decom- 
pression sickness and 16 cases of air embolism. 

Of the 15 cases of decompression sickness, 11 
were classified as Type I and 4 as Type II. Of the 
Type II cases one had "staggers", one "chokes' 1 and 
two had spinal cord involvement . 

There were three deaths among the 16 cases of air 
embolism. The symptomatology varied from unconscious- 
ness and death to right arm weakness with hyperesthe- 
sia over the deltoid. It Is of particular interest 
to training groups that there were 16 accidents du- 
ring the first ocean dive with three non- fatal cases 
of air embolism during free ascent. The cause of 
the Five fatal cases occurring during the first 
ocean dive was listed as: medication (1), cardiac 
(1) , air embolism (1), and unknown (2), 

ct c| ct 

CAVE DIVING 

For information concerning cave diving workshops 
that are held all over the country, write Sheck Exley, 
Chairman, National Speleological Society Cave Diving 
Section, 1591 South Lane Ave , , Apt. #118 C, Jackson- 
ville, Florida 32210. The next one will be held in 
December, 1978, in Branford, Florida* These work- 
shops include lectures, discussions, and films on 
various aspects of cave diving, as well as guided 
practice dives under the supervision of highly ex- 
perienced cave divers* The workshops constitute an 
excellent intermediate step between conventional open 
water scuba training and specialized cave diving 
training. 

Another intermediate step is the "cavern diving"' 
course offered by the F ro f ess Iona 1 Association of 
Diving Instructors (FADX) . Tills qualifies open water 
divers for "ledge diving" in the areas near and just 
inside of cave entrances. 
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Final training for cave diving is given by the 
YMCA, NAUI, and the NACD (National Association of 
Cave Divers). The YMCA probably has the most active 
program. For information, write: Mary Melton, Rt . 1, 

Box 175-M, Vero Beach, Florida 32960. 

Another way to leam cave diving is to work directly 
with an experienced cave diver who is also a qualified 
instructor. This one-on-one technique is probably 
more effective than class teaching in cave diving. 

The bi-monthly newsletter of the NSS Cave Diving 
Section, U nde rwa te r Spele o lo gy , often contains ar- 
ticles on the latest developments in cave diving 
equipment and procedures. This is available for $5,00 
per year from Stephen Maegerlin, P,0. Box 60, Williams, 
Indiana 4 7470. Most publications on cave diving are 
somewhat out of date. One that is not is Hand Signals 
for Cave Diving , by Claudette Linley , available from 
Dave Desautels, 12900 N.W, 29th Ave., Gainesville, 
Florida 32601* It is hoped that a new manual on cave 
diving will be in print shortly, (MFW from an article 
by Sheck Exley In Sport Diver * Second Quarter 1978). 

UNDERWATER TRAINING IN THE UK; Progress Report 

In a recent progress report, Developments in unde r- 
water training , the Manpower Services Commission, 

(MSC) summarises progress during the last three years 
in commercial diving training in the UK* Training 
standards have been published for basic air diving 
and for mixed gas diving* The Underwater Training 
Centre (UTC) has been set up at Loch Linnhe, Scot- 
land. A National System of Certification for Trainee 
Divers has been published. Three diving schools other 
than the JTC, have been approved for basic air diving. 
Fort Bovisand Underwater Centre near Plymouth, Fro dive 
Ltd* near St. Austell, Cornwall, and the Royal Engi“ 
neers Diving Establishment near Southhan^ton, The 
UTC is the only one approved for nUxed gas diving at 
present. 

Aptitude tests and selection procedures are being 
evaluated at Stirling University. 

The MSC is moving toward addressing the problem of 
international recognition of diver training certifi- 
cates . 

Grants are being offered by MSC to employers send- 
ing trainees to approved basic courses, and also in 
some cases directly to qualified non-sponsored in- 
dividuals for attending mixed gas courses. Informa- 
tion regarding grants may be obtained from: Training 
Services Division (IDSM), Manpower Services Commission, 
162/168 Regent Street, London W1R 6DE, London, United 
Kingdom, (MEy from an announcement in the Journal 
of the Society for Underwater Technology for June 1978) . 



SUB SEA 78 SYMPOSIUM 

The 6th Annual Sub Sea Symposium will be held 
on October 14, 1978 , at the U*$. Coast Guard Academy, 
New London, Connecticut 06320. The program calls 
for Seminars from 0900 to 1700 and for Film Review 
at 1900. Please contact: 

Charles Dennis 

U.S* Coast Guard Academy 

New London, Connecticut 06320 
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UMS TO BE GUEST SOCIETY AT APS FALL MEETING 


The 1978 Fall Meeting of The American Physiological Society will be held in conjunction with The American So- 
ciety of Zoologists (Division of Comparative Physiology and Biochemistry), with the Undersea Medical Society as 
a guest society, at the Chase Perk Plaza Hotel, St. Louis, Missouri* Registration is Sunday, October 22, 2-10 P.M.; 
Scientific Sessions Monday, October 23 through Friday, October 27, On Wednesday afternoon there will be a cham- 
pagne tour of the city followed by cocktails and dinner on the Goldenrod Showboat. Also planned for Wednesday 
afternoon is a refresher course on Smooth Muscle Physiology. 

Drs. Herbert A, Saltzman and Hermann Rahn have planned, a symposium for Monday afternoon, October 23, on "Man 
as an Aquatic Mammals Physiological Effects of Increased Ambient Pressure and Immersion. 11 Papers will be presented 
by Drs. G, L. Kooyman, C. E. G. Lundgren, H. A, Saltzman, P. B* Bennett, and A. G. Macdonald. There will be 
discussion following each paper. 

For advance registration forms and official forms for hotel reservations, write: The American Physiological 
Society, 19 78 Fall Meeting Office, 9650 Rockville Pike, Bethesda, MD 20014, 



NOMINATIONS FOR UMS AWARDS 

Dr. Eric P. Kind wall, Chairman of the Awards Com- 
mittee, requests nominations for the four awards pre- 
sented annually by the Undersea Medical Society, 

They are: 

The Albert R. Behnke, Jr. Award, for outstanding 
scientific contributions to advances in manned under- 
sea activity. 

The Oceaneerlng International Award , for outstanding 
contributions to the advancement of commercial diving 
in the areas of increased safety or performance. 

The Stover -Link Award , for recent significant con- 
tributions to undersea biomedical research. 

The Craig Hoffman Award for outstanding contributions 
to diving safety* 

Please send nominations to: 


Eric P. Kindwall, M.D. 

Director, Department of Hyperbaric Medicine 
St, Luke’s Hospital 
2900 West Oklahoma Avenue 
Milwaukee, Wisconsin 53215 


NOMINATIONS FOR UMS OFFICERS 

If you have a candidate you want to see on the 
ballot for President-Elect, Vice President, Treasurer, 
Secretary, or Menfcer -at -Large, please follow the 
procedure indicated in Article I of the Bylaws, as 
stated on pages ix-x of the UMS 1978 Handbook and 
Membership Directory, Petitions must be in the Sec- 
retary’s hands prior to 31 December 1978, The Sec- 
retary of the Society is; Merrill P, Spencer, M. D. 

The Chairman of the Nominations Committee, Jefferson 
C. Davis, M.D. , would also welcome suggestions re- 
garding any of these offices* Addresses for Drs. 
Spencer and Davis may be found in the Directory* 


I 
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Findings from Deep-ocean Mining Environmental Study Are Encouraging 


NOAA's DOMES program en- 
teredjts second phase in the 
1 spring of 1978 when NOAA scien- 
s ti,sts began monitoring deep- 
ocean t£$t. mining operations in 
V ” 'the-Pacific Ocean. Earlier work es- 
V" tab listed base lines for marine 
life tfnd environmental conditions 
at candidate manganese nodule 
, sites. In June 1978, the Depart- 
,, ment of Commerce's Pacific Ma- 
5 ^" rirte Environmental Laboratory re- 
ported that there is no serious im- 
pact on the marine ecosystem 
1 resulting from the harvest or man- 
ganese nodules from the Pacific 
Ocean floor. 

The scientists, working with the 
NOAA ship Oceanographer and 
the SEDCO 445, found little per- 
sistent effect from> mining opera- 
tions. The SEDCO 1 was minrrijj in 
an. area 885 nautical miles south- 
east of Hawaii in water about 
. 15,000 feet deep. 

Monitoring included sampling 
and measurements taken along 
the sea floor and around the sur- 
face plume of sedimehts dis- 
, charged _ by the mining ship as 
we|l as in the water column be- 
the sea floor and the sur- 
Compari sons were made be- 
m light and nutrient levels 
I other factors in the discharge 
tes and corresponding meas* 
rents of the undisturbed eco- 
outside the plume, 
effect of the mining ship's 
tor on the sea floor was also 
vpd with -deep-sea cameras, 
cw.cores were taken of the 
distributed sedimehts to deter- 
mine changes in -the kind of life 
' * Jn ar\d out -of the- plumes 

there. These samples were 
ted for subsetj uent labora- 
tory comparison. 

. Preliminary analysis -of bentbtf 
rspa-floor) plume, data Indicates 
thctt this plume did not go far up- 
ward into the water cofumfl, ris- 
ing no. more than a few tens of 
Seters above thfe bottom. HoW- 
jTs the , plume may increase in 
;kn,es$. wjth.tiroe and distance 
.collector. ’.vc< ■ 

bjo evidence was found of sig- 
fjyapt.jate/ai spreading in the 

TH^MUrfAltV ENGtfjIEt*,. NO. 457 it if' 


Y> 

O 


Ui 


/ 


benthic plume, although there 
were tentative indications that the 
plume moved horizontally, car- 
tied on slowly moving,. deepwater 
currents.. Considerable current- 
meter data remain to be analyzed, 
however, before conclusions can 


mean that surface plume effects 
are transient, with no detectable 
difference between plume water 
and undisturbed water a day or 
two after mining* 

It is still unsure as to whether 
discharged material accumulates 


be drawn regarding the move- .at tffe pycnoclme, a marked 
ment of the benthic plume. ^ change in water density at about 
The investigators found evi- ISO feet vyhich separates the well- 
dence of a rather rapid resettling ' 'mixed surface waters from the 
of disturbed material near the r denser* ones of the deeper sea* 
mining collector. This "repHing'*; Another question is how this 


of the disturbed material near Us 

E oint of origin suggested that the 
enthic plume did not migrate 
over a broad area. 

Surface plume data suggest that ' 
much of the particulate sediments 
discharged by the mining vessel 
at the surface settled out of the 1 
surface plume and returned to 
the sea rfoor. Dissolved constitu- 
ents in the surface plume could 
be detected for periods of a few 
hours; neither particles nor 
chemical differences could be de- 
tected in plume water more than 
about 24 hours old. This may 


remote but important corner of 
the global ecosystem- will be af- 
fected by not one but fleets of 
mining ships* Preliminary answers 
' may come from further analysis of 
'data obtained during this year's 
'study. ' , * r 

The scientists plan to revisit the 
area periodically to assess the rate 
at wnich the ecosystem recovers 
from nodule mining distur- 
bances* Results from mis, and a 
more detailed analysis of mon- 
itoring activities this spring* will 
be p ublis hed later. ^ 

1 Owned by Ocean Management* Inc. 

t. , C*. 




Diving System Reduces Decompression Discomfort, 


The Naval Medical Research In- 
stitute (NMRI), Bethesda, Mary- 
land, and the Admiralty Marine 
Technology Establishment Physio- 
logical Laboratory,, Alverstoke, 
England, are conducting a- bio- 
medical assessment of JIMyadlfle- 
atmo sphere diving system.' bio- 
Based upon a speciaJ.'joint’Yte- 
sigrp whicn permits, ^ait-nlexibijity 


While the joints and elbow spac- 
ers are cqmpos§d. -of. aluminium al- 
loy foi’gings. The joints a^o o-rtng 
* sedffed spherical,, ball types -fitted 




showered to, tpe ocean floof aftd 
raised t6. .the., surface' o™ a.-tethcR 
The operator breathes' otfd 1 
btmospnere air which is scrubbed 
of carbon dioxide' and augmented 
with pressurized .oxygen- to 1 make 
Op the oxygen. .consumed by 
operator, (jxrnn mu moat fort ^'pro- 
vided either „by. a -haraPwirp 
acbiistiq. system. n ■■■ pro* 

The, suites composed, of a body' 
cbrjSttppfed. of, magnesium alloy 
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others- 

8ft* l g n permits 
' ” peetr.^eehnician, 
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. . rw _ |H risers 
\Vh'i p^bjai»e^7it^T-biefit pres- 
sures. Although* concept of 
'^Pfing wst«ms « 
bid; t^e advaqfcft'xftn- scuba equip- 
ntent ,and giving tew* 
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Findings from Deep-ocean Mining Environmental Study Are Encouraging 


NGAA's DOMES program en- 
tered Jts second phase fn the 
' spring of 1978 when NOAA scien- 
tists oegan monitoring deep- 
ocean test mining operations in 
the Pacific Ocean. Earlier work es- 
tablished base lines for marine 
life and environmental conditions 
at candidate manganese nodule 
sites. In June 1978, the Depart- 
ment of Commerce's Pacific Ma- 
rine Environmental Laboratory re- 
ported that there is no serious im- 
pact on the marine ecosystem 
resulting from the harvest of man- 
ganese nodules from the Pacific 
Ocean floor. 

The scientists, working with the 
NOAA ship Oceanographer and 
the SEDCO 445, found little per- 
sistent effect from mining opera- 
tions. The SEDCO 1 was mining in 
an area 865 nautical miles south- 
east of Hawaii in water about 
15,000 feet deep. 

Monitoring included sampling 
and measurements taken along 
the sea floor and around the sur- 
face plume of sediments dis- 
charged by the mining ship as 
well as in the water column be- 
tween the sea floor and the sur- 
face. Comparisons were made be- 
tween fignt and nutrient levels 
and other factors in the discharge 
plumes and corresponding meas- 
urements of the undisturbed eco- 
system outside the plume. 

The effect of the mining ship's 
collector on the sea floor was also 
observed with deep-sea cameras, 
and box cores were taken of ;he 
distributed sediments to deter- 
mine changes in the kind of life 
forms in and out of the plumes 
found there. These samples were 
collected for subsequent labora- 
tory comparison. 

Preliminary analysis of benthic 
(sea-floor) plume data indicates 
that this plume did not go far up- 
ward into the water column, ris- 
ing no more than a few tens of 
meters above the bottom. How- 
ever, the plume may increase in 
thickness with time and distance 
from the collector. 

No evidence was found of sig- 
nificant lateral spreading in the 


benthic plume, although there 
were tentative indications that the 
plume moved horizontally, car- 
ried on slowly moving, deepwater 
currents. Considerable current- 
meter data remain to be analyzed, 
however, before conclusions can 
be drawn regarding the move- 
ment of the benthic plume. 

The investigators found evi- 
dence of a rather rapid resettling 
of disturbed material near the 
mining collector. This "repiling" 
of the disturbed material near its 

E oint of origin suggested that the 
enthic plume did not migrate 
over a broad area. 

Surface plume data suggest that 
much of the particulate sediments 
discharged by the mining vessel 
at the surface settled out of the 
surface plume and returned to 
the sea floor. Dissolved constitu- 
ents in the surface plume could 
be detected for periods of a few 
hours; neither particles nor 
chemical differences could be de- 
tected rn plume water more than 
about 24 hours old. This may 


The Naval Medical Research In- 
stitute (NMRI), Bethesda, Mary- 
land, and the Admiralty Marine 
Technology Establishment Physio 
logical Laboratory, Alverstoke, 
England, are conducting a bio- 
medical assessment of JIM, a one- 
atmosphere diving system. 

Based upon a special joint de- 
sign 2 which permits suit flexibility 
at 1,250 feet, the system weighs 
1,100 pounds in the air anct ap- 
proximately 60 pounds in water. It 
is lowered to the ocean floor and 
raised to the surface on a tether. 
The operator breathes one- 
atmosphere air which is scrubbed 
of carbon dioxide and augmented 
with pressurized oxygen to make 
up the oxygen, consumed by the 
operator. Communication is pro- 
vided either by a hard wire or 
acoustic system. 

The suit is composed of a body 
constructed of magnesium alloy 


mean that surface plume effects 
are transient, with no detectable 
difference between plume water 
and undisturbed water a day or 
two after mining. 

It is still unsure as to whether 
discharged material accumulates 
at the pycnocline, a marked 
change in H water density at about 
180 feet which separates the well- 
mixed surface waters from the 
denser ones of the deeper sea. 

Another question is how this 
remote but important corner of 
the global ecosystem will be af- 
fected by not one but fleets of 
mining snips. Preliminary answers 
may come from further analysis of 
data obtained during this year's 
study. 

The scientists plan to revisit the 
area periodically to assess the rate 
at which the ecosystem recovers 
from nodule mining distur- 
bances. Results from this, and a 
more detailed analysis of mon- 
itoring activities this spring, w#JI 
be p ublish ed later. 

1 Owned by Ocean Management, Inc, 


while the joTnts and elbow spac- 
ers are composed of aluminum al- 
loy forgings. The joints are o-ring 
sealed spherical ball types fHtecf 
with vegetable oil. O-ring failure 
causes the joints to seize up but 
will not cause loss of suit integri- 
ty. The external pressure causes 
the failed joint components to 
seat against each other. 

This unique design permits 
placing an engineer, technician, 
or observer bn the ocean floor 
without the decompression bur- 
den normally placed on divers 
who operate at ambient pres- 
sures, Although, the concept of 
one-atmosphere diving systems is 
old, the aa vances in scuba equip- 
ment and saturation diving tech- 
niques held back their develop- 
ment until the costs to dive deep 
became so great. 


* By Oceaneeting International, Inc, 
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predictable from their surfac^ch3ractetistK^ ; : r.;r ^-. v s 
Research in our laboratory has-been concerned prt- 


they affect neuromuscular coordination, judgment, emo- 
tional status, and the auditory and visual systems^ ' 



41 * . , the behavioral effects of drugs change 
under pressure and the way in which they 
change is not predictable from their surface 
characteristics.” 


Our work has focused on three areas: 1) use of drugs 
to provide hyperbaric medical treatment for divers (e.g., 
in recompression therapy, and for emergency treatment 
requiring drugs that would work effectively and safely 
under relatively high pressures— Le., up to 1,500 fsw); 2) 
use of drugs to maximize the number of men available 
for duty and to prevent the onset of hyperbaric dis- 
orders (e,g., a safe, effective drug for sinus problems, or 
something to prevent nitrogen narcosis); 3) unauthorized 
use of drugs (e.g., self-medication, drug abuse, or exces- 
sive consumption of substances that may be harmful, 
such as alcohol or caffeine). 

The program is designed to comparatively evaluate 
drug compounds, beginning with studies involving small 
animals (usually rodents) and then thoroughly evaluating 
the substance in larger animals (monkeys or dogs) before 
testing it in human divers. The animals and humans are 
trained to perform similar complex tasks; then they are 
treated with the drug and exposed to normal and in- 
creased pressure conditions in a dry hyperbaric chamber. 
Because there are thousands of drugs available on the 
market, we have selected representative compounds 
from major drug classes for test and evaluation. 

Results of these evaluations have demonstrated how 
widely the effects of drugs vary when introduced to the 
hyperbaric environment. Some specific observations fof- 
low (* indicates statements based on information where 
human evaluations have been conducted). 


• Analgesics. * Aspirin and Acetaminophen (Tylenol) 
have been tested at depths to 180 fsw, and even mod- 



erately high doses (3-4 tablets) have not produced behav- 
ioral or physiological problems. 

* Antihistamines. * (Benadryl) At prescribed doses 
we have consistently observed decreased performance, 
mental clouding, and reduced fine-motor coordination. 

* Decongestants . (Sudafed) Behavioral effects of de- 
congestants under pressure are not as toxic as those 
observed with the antihistamines, although we have seen 
some slowing of judgment and coordination. In addition, 
researchers and clinicians suggest that decongestants may 
predispose divers to cardiac arrhythmias. 

* Depressants. Pentobarbital and alcohol have been 
evaluated, and the effects did not appear to get worse 
under pressure. However, alcohol intoxication, which 
can cause nausea or vomiting, would certainly be a prob- 
lem for the diver. 

* Diuretics. No behavioral effects have beer* ob- 
served at normal doses. 

* Hallucinogens. Delta-9- tetrahydrocannabinol 
(THC), the active ingredient in marijuana, was evaluated 
in animals. The effects of marijuana, which interferes 
with cognitive processing and neuromuscular control, get 
worse under pressure, and these effects are magnified as 
the partial pressure of oxygen increases. 

* Motion Sickness Remedies. Dramamine*, an anti- 
histamine-type motion-sickness preparation, which is 
actually a combination of antihistamine and stimulant, 
does not appear to produce any significant behavioral 
problems at depths to 180 fsw. 

* Stimulants. Dexedrine, Methedrine, and the anti- 
depressant Monoamine-oxidase-inhibitors interact with 
pressure conditions to interfere with judgment and 
muscle coordination at depths as shallow as 50 fsw. 
These drugs also may have undesirable cardiovascular 
effects. 

* Tranqui/Uers : Ch lor promazine, Librium, and 
Valium caused changes in the dose-response curves from 
animal subjects when these compounds were evaluated 
under pressure. The magnitude of the effect was dose- 
and pressure-dependent. In addition, although we have 
no data for humans, lack of alertness or overconfidence 
resulting from tranquilizers would certainly be trouble- 
some at 1 00 fsw. 


"The effects of marijuana , . . get worse under 
pressure, and these effects are magnified as 
the partial pressure of oxygen increases.” 


Now, these findings need qualification: 

1. Although the studies were carried out under care- 
fully controlled laboratory conditions, they were not 
done in the water, and the addition of that factor and its 
associated variables (e.g., cold, anxiety, fatigue) certainly 
could alter the effect of drugs. * 


ce faceplate 




“It would be wise to avoid ail drugs while div- 
ing . . . Even the most benign compound may 
become behaviorally toxic under pressure/' 


Performance test sublet MMl(DV) Chuck Bonner (right) and 
GMG2[OV) Don Sayre at console of .NMRI’s hyperbaric test 
facility. 

2. As you've seen, we have not completed all of the 
evaluations with humans. Some of the conclusions are 
based on animal research, and, therefore, direct infer- 
ences about humans must be made with caution. 

In summary, there are three important facts that 
should remember when you plan a dive: 1) Change 
your body chemistry occur while diving; 2) many vari- 
ables affecting drug action can come into play during a 
dive; and 3} the interaction of these facts (1 and 2) cause 
drugs to change unpredictably. 

Recommendations 

* It would be wise to avoid aft drugs while diving. 

* Remember that over-the-counter preparations 
can be as toxic as prescription or abused drugs. 

* If you must dive under medication, be in- 
formed. Get full information from your diving 
medical officer, realize that even the most 
benign compound may become behavioral 
toxic under pressure, 
caution. .. 


TABLE l 

PARTIAL LIST OF VARIABLES THAT CAN AFFECT 
DRUG D1SPOSITON IN A DIVER 


EXTERNAL 
Breathing gas 
Current 
Diet 

Pressure (depth) 

Pros-jjre x gas interaction; 
Nitrogen narcosis 
Oxygen toxicity 
CQ> intoxication 
Visibility 

Wdtfr tempera lure 


INTERNAL 

Age 

Allergy 

Anxicty/panic 
Cardiovascular function 
Cir!adian rhythm 
Disease state 
Gl function 
Infect ion/ fever 
Pregnancy 
Weight 


PHARMACOLOGICAL 
Acute vs. chronic 
Administration route 
Bioav-iilability 
Dose 

Excretion 

Metabolism 

Presence of other drugs 

Tolerance 

Vehic le 


FACePLATE S3 






W$m$m 








1 ;r[f . 

1 i Ji .h*.t 1 jf ttl 1 . J ».JI.. J 




i p f i ' 

iT**i 

Ik 













0 


cx^rrWY a antics, /H a 


M : g a lA, C& 0- 


c 


,u 



_jr^_ | ii-^i • 

dwv 


NAVAL SURFACE WEAPONS CENTER 

DAHLGREN, VA. • WHITE OAK. MO. 
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for TV film making 



White Oak's Undersea Weapons 
Tank was the scene for some late-night 
diving and underwater movie-making 
recently as Navy divers and technicians 
from the Naval Medical Research 
Institutc(NMRI) took advantage of the 
tanks clear water, excellent lighting, 
and 100-foot water depth. 

NMRI conducts biomedical research 
and has been using the tank a unique 
facility in this area for buoyant ascent 
training of Navy divers. 1 hey arc using 
"JIM." a one-atmosphere diving system. 

NMRI leased JIM from Occanecri ng 
International. Inc., for their research 
and at the same time they assisted the 
world famous diver photographer A! 
(biddings, who wax here to shoot Him for 
an AIK' television documentary 
II w Ih’strnr I Chmnu le of l util i sed 
Man. will he a two-hour epic him that 

will examine the history of diving in all 
its depths. JIM will he featured. 

Ciiddings, who has developed his own 
housings and lighting systems for much 

Mr nmn-l U/Oft fCl'K 


to shoot sequences for the documentary 
film. In Hawaii, he will photograph 
open sea operations at 1500-foot depths 
using a more advanced version of JIM. 

The film w ill he televised next Spring. 
Look for it. 



JIM h readied for * phm^e in the twnk h\' \ MN1 
personnel. 














NSWC's Undersea Weapons Tank. 


Photm by ^ rctf HjutM 


Weapons Tank used 
for TV film making 


White Oak’s Undersea Weapons 
Tank was the scene for some late-night 
diving and underwater movie-making 
recently as Navy divers and technicians 
from the Naval Medical Research 
Institute (NM Rl) took advantage of the 
tanks clear water, excellent lighting, 
and 100-foot water depth. 

NMRI conducts biomedical research 
and has been using the tank a unique 
facility in this area for buoyant ascent 
training of Navy divers. 1 hey are using 
"JIM." a onc-atmosphcrc diving system. 

NMRI leased JIM from Occancering 
International. Inc., for their research 
and at the same lime they assisted the 
world famous diver photographer Al 
(iiddings. who w as here to shoot film for 
an AIK' television documentary 
the Destent: I (hrnnitleo/ ( tnterseu 
Man. will be a iwo-hom epic film that 

will examine the history of div ing in all 
its depths. JIM will be featured. 

(iiddings, who has developed his ow n 
housings and lighting systems for much 
of his underwater camera work, feels 
more at home in the water than out. and 
is a foremost authority on deep-water 
photography. He shot most of the 
footage for the 1977 film The Dir/), and 
has been credited w ith numerous other 
undersea films of wide acclaim. 

I)r. Art Bachrach, NMRIs Chic! of 
Behavioral Sciences, accompanied the 
Navy diving team for the filming at 
White Oak. He told On the Sur/aceXhiW 
the Undersea Weapons Tank “is the 
only one of its kind in the area that wc 
can use for our buoyant ascent 
training." The controlled lighting, 
100-foot depth, and movable grid “arc 
important features that make the facility 
attractive for our work," he added. 

JIM was put through his paces for 
descent, buoyancy, and bottom-walking 
as (iiddings skillfully dove and 
maneuvered to capture the action on 
film. To shoot the scenes, a diver climbs 
inside the huge JIM suit, and is lowered 
by crane above the water surface. 
Cameras rolling, lead-weighted JIM 
descends 100 feet to the tank bottom 
with (iiddings in wet pursuit. I he diver 
in JIM can walk on the tank floor and 
can even pick up a dime with the aid of 
mechanical clamps. JIM drops his 
weights, becomes free-floating, and rises 
to the water surface. I he diver breathes 
his ow n air and can stay submerged with 
JIM for up to 27 hours if necessary with 
the aid of C02 scrubbers. 

(iiddings is traveling the worlds seas 

(r idding* pursues JIM underwater during a film- 
ing sequence. 


to shoot sequences for the documentary 
film. In Hawaii, he will photograph 
open sea operations at 1500-foot depths 
using a more advanced version of JIM. 

I he film w ill be televised next Spring. 
Look for it. 




JIM is readied for a plunge in the tank hy \MNI 
personnel. 
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Local 602 Steamfifters Aid Navy's Deep Sea Research Program 



The steamfittcrs arc helping the U*5. 
Navy really put the pressure on for 
more research- The research will be 
done at the Hyperbaric Research Fa- 
cility chamber complex in Dcthcsda, 
Md., where approximately 25 steam- 
fitters from Local 602 have been work- 
ing on the newest addition to the Naval 
Medical Research Institute (NMRI). 

The Hyperbaric Research Facility 
houses a hyperbaric (high pressure) 
complex capable of simulating ocean 


depths down to 3,400 feet for both 
human and animal diving research. 

The complex features the most re- 
cent developments in chamber design 
and cons Intel ion. It includes five sepa- 
rate dry chambers; a wet diving cham- 
ber mounted vertically beneath the 
center chamber; and the necessary 
systems for life support, operating con- 
trol, communication, fire protection, 
water conditioning, instrumentation, 
and data acquisition* Three separate 



atmosphere conditioning systems con- 
trol chamber temperature, humidity, 
oxygen, make-up, and the removal ot 
carbon dioxide, particulate matter, and 
contaminants. 

Three of the dry chambers* and the 
wet chamber are rated to 1,000 psi; 
the other two dry chambers can be 
pressurized to 1,500 psi* The dry 
chambers have been designed to sup- 
port diver habitation for 90 days* Each 
dry chamber is equipped with receiving 




ports, service locks for food and sup- 
plies, feed-through connections for 
monitoring instruments, and commu- 
nication penetrations. It takes six days 
after the diver cn (ers the chamber for 
the chamber to reach the desired pres- 
sure* Water temperature can be varied 
from 34* F to 85° F, providing a wide 
test range for thermal studies. 

The specific objectives of the NMRFs 
hyperbaric research program include 
the following: 

- •“Define the short- and long-term 
effects of pressurized, mixed gas 
environments on a diver’s capa- 
bilities. 

• Reduce tn a minimum the risks 
associated with diving equipment* 

• Assess the work and physiology 
of a diver during compression to 
and at depths of 2,500 feet of 
seawater. 

• Determine the effects of drugs on 
divers in a pressurized environ- 
ment. 

• Find out what is needed to extend 
the Navy’s depth capability, re- 
duce the physiological risks asso- 
ciated with decompression, reduce 
time and cost of diving opera- 
tions, and extend man’s under* 
water work capabilities. 

The steamfitters who have worked 
on this advanced chamber complex 
are: Robert Glenn Ahem, foreman, 
Roland Pearson, Frederick Farrell 
John My re, Roger Dale Ahern, Harold 
Zepp, George Astlin, George Austin, 
Roger Liller, JefT Smith, Mike South- 
comb, Ronald Cox, Frank Stull, Rob- 
ert Pern 1 , Jack Wagner, Leroy Wells, 
John Taylor, Eric Alison, Bob Eckel Is, 
Kenny Hubbard, Tommy Gonzales, 
Jim Tavman, and Carl Poore. All are 
employed by John C. Grimberg Co* 

Pictures show interior of the NMRI 
facility. 
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The present contingent of divers at the Naval 
Medical Research Institute, Bechesda, Maryland, is 
called upon to perform a variety of tasks in support 
ojf biomedical research, in addition to the usual 
duties associated with a diving facility. Divers 
at NMRl often are asked to volunteer for diving 
medical experiments, experiments which may demand 
the utmost in diver stamina and fortitude. For ex- 
ample, during the past year KMR1 divers participated 
In studies evaluating commonly used drugs (Faceplate, 
Spring *79 ) r cold water performance, flying after 
jd-ving, heat loss in water, blood-gas exchange and 
diver/ opera tor performance In the one-atmosphere div- 
ing system. The tasks NMRI divers perform in these 
studies are rarely pleasant; moreover, the studies 
may call For extensive physiological monitoring of 
diver performance via electrodes and probes under 
conditions of extreme environmental stress (e.g., 
water temperature, fatigue). Successful biomedical 
research divers at NMRf exhibit patience in the face 
of lengthy and involved experimental procedures and 
a dedication to" accomplishing the ta^ks in an exem- 
plary manner. Without the cooperation and profes- 
sionalism of the NMRI diver, applied biomedical div- 
ing research would falter. 

Although no single investigation is typical of 
the experiments under way at NMRI* a study can be 
chopen to illustrate the tasks NMRI divers are 
called upon to perform * Recently, MRl(DV) Weaver 
participated in a study evaluating the effects of 
water temperature on physiological, cognitive, and 
pp tor performance by a wet -suited, scuba-equipped 
diver. During Lhe experiment he^completed 14 dives 
Jn yac*f raiding from 77°F to 41 r. On eac^ Jive 
uf pe crocked including top naten cnnsfer, 

jfooker patch removal ami iostal lit loo, time esc l- 
F l ?f I 9 n > learning and memory performance on an under- 
response acquisition paddle, and torque wrench 


t.np 1 "!^; '*' :h d ‘«* fee 

f™ o S S" ".“I" *i— ranged 

atud. .Ill S«l»rad fro. cfcia 

for appropriate action. ‘ *«*«ndatioo» 

SSrTI’IJIV atti r*^ en * a3ed in a *«***«h project 
^RI divers can be Found conducting pressure o' 

tolerance tests for U.S. Naval Acadeny 

and diver candidates, reqiiaUficaticm 

Navai District Washington MC and 115C of fleers ^hv- 

perbarre Vickers treatments for varioTdl^eS 

1 ^ lor iR the TAD locations visited b /mr 
research divpr* 4 * .j, NMRi 

no ‘excel ient^ohT' 1UusCraCive: "»«I divers do 
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By KERRI CHILDRESS 

TLrrtJ^ Sia» Writer 

BETHESDA, Md. — The Navy, 
which has conducted research 
that has helped man explore the 
moon and outer space, now is 
striving to put him deeper in tike- 
inner space of the ocean’s abyss,-' - 
and for longer periods of time. 

To accomplish this, scientists at 


a newly developed department of 
the Naval Medical Research Insti- 
tute here are working toward a 
better understand; ;;g of the prob- 
lems man encounters in deep div- 
ing,' and are searching for 
methods' to ccvi at those preb- 
lemscl V?- \< . . >. = • 

, Ids faliation ri;- ' of ' j speci i 
.hyperbaric chaers (large tanks 
that r r-r n simulate diving cor.if- 
tioFj? up to B4CK1 feet) constitute t : ;e 
major advantage that today’s 
N " * y scientists will have over 
previous researchers,, — , 

The deputy director of NMRJ 
and chairman of the department 
of hyperbaric medicine and pbyri- 
oio.gy, Capt, James Vorosmarti 
Jr (HC)* told Navy Times that 
the main problem with diving *s 
decompression when the diver 
surfaces. 

;• - Tf a diver goes very 
stays at even shallow de 
very long, the decompression 
period becomes so time consum- 
ing that it isn't worth doing "the 
(live, It becomes economically 
ridiculous,” Vore.-marti S2id. 
"Vo. Cf - 1 up needi rg 10 divers to 
do rivo hours of work, because the 
divt rs. a .re tied up In decompv rs- 
sior r for days;” ho said. 

‘‘Biit.if you call put someone 
dawn and they can live at that 
pressure, then -you only have to 
deetstgi^sS-ri!''’': nice, and they 
can live m the-ioeean for months,” 
the saty. “That is our pur- 

pose lifer e, and th^se chamfc rs 
will cruNV os to do the research 
necessary to perfect saturation 
divingmsthois.”; 

Several factors fn a ke it advan- 
tageous for the Navy to have the 
j capafeilUy to dive deep and re- 
! main at great depths, said John 
[Naquin, hyperbaric program 
i manager. Along with research of 
i the ocean, the Navy can conduct 
deep ocean salvage, exploitation 


— " Tfc* rge ehwAwr com plex has 
three separate but connected 
areas whefe. ds v#rs will live. 'The 
end sections et ; e airlocks for mov- 
ing in and out, iuid can be cquip- 
f^ *ped wUh toilet and shower faeili- 
; ties duringlor^f dives.” , 

" f “We can pr;,ysurize the, entire 
- L " *' - chamber at the same level,” said 
■\ *;■ /- Vorosmarti* “or we can pressur- 

a u ize oiih section at one pressure 

-r : - -.i and the others at another / 1 

“ ■ - Below the center chamber is a 

vt ■ . vr£ f ''‘‘wet pot” used: for actual diving 
- . ’ ' in water. Approximately 12 feet 
deep, the wet pot is also pressur- 
ized t Simula* deep sea diving. 
?*: Water temperature in the wet pot 
■sS^ean h f * changed to simulate tem- 
:’r;, peralyiies the diver might encoun- 
- iJz, ter in actual diving situations, 
from IM degrees Fahrenheit to 
... ^ 7 Nri|; ; tropical temper inures . y 

ac : ' fhe Navy already has the tech- 

nical capability for man to dive 
s“- ; v : much deeper pan he has in the 

AM ARTIST'S conception shows how the Navy's new deriving test J“^}j?his]a Sg behind lech- 
chambers, being pot into operation at the Naval Medical Research ■ - 


p t-*^ 


Institute in ftethesda, will look* The ma^v-roted chnmb^ ~ complex will 
t cble the Navy to conduct research under dry hyperbaric conditions 

ri irru I a ting sea depths 4 o 3400 f * # ■ . ^ : 


of the ocean bottom and military 
defense. ■ 1 \ 

“Silt besides just deep diving 
prt’blems, we hop* to minimize a square inch, or a brut 2250 teei. 

Set of the problems associated ^ r; ^ 

with shallow diving — problems 
people have put up with for 
years/ 1 Naquin said 
The new ?15 million laboratory 
with its $3.5 mill-on man-rated 
chamber also includes 21 animal 
hyperbaric ch-nbers. Atthou.ch' 
the chambers hi ve been install 'd 
they will not be ready for buma 
tests tmta next year* * 

Two -of the five cham bers In the 
ma^rated will be capa- 


nology and much is still to be 
learnt. about tolerance levels for 
pressure and depth. 

“In the next 10 years we hope 
-j / 'Vyj'thal many.vfial questions will 

have been researched and arc- 
hie of extremely high pressures — '^.swered,*' said Vorosmarti*; M The 
1500 pounds per square inch — and y Navy h.?s no intention of Jagging 
the other two, wil> go to 1000 pe* behind >n its research to give man 

cniiarfk innh nr fihauf 2240 fw»t Dew CSf^ bllith • and horizons.” 


Navy Editor Service poster 68. clipsheet • November 2, 1979 

Published biweekly by N*y. lnlen»I Relaiious Aelieity. Office of .he Chief of lofo.mu.ion, Weston*.*. P. C. Xm. 




Story by J03 Rick Johnson 

WASHINGTON (NES)... 
Diving experts are saying that 
the Navy’s Pearl Harbor 
testing of a one-atmosphere 
armored diving system could 
bring about the greatest break- 
through in deep-sea diving to 
date— the elimination of air 
embolism (the bends)* 

The system, encased in a 
6-foot-6-inch magnesium-alloy 
body, is on loan from the Na- 
tional Naval Medical Center, 
Bethesda, Md>, in cooperation 
with the British DHft Con- 
struction Company. Testing is 
being done by Harbor 
Clearance Unit One (HCU4J* 

One of the divers taking 
part in the testing is Licufen- 
ant Linda Hubbell, that. first 
woman to graduate from 
divers school. She is a Navy 
Reservist on active duty; with 
HCU-L 

Christened ‘Jim, ’ for amian 
who helped design 14 . the 
system weighs between 4,100 
and 1,200 pounds on the sur- 
face with an operator inside. 
Below the surface, depending 
on the bottom condition?, Jim 
weighs around 60 pound*. 


With its hinged dene head 
the system looks like 
something from out of this 
world, Fovs eve-like windows 
in. the dome, two in front an- 
gling up and down and ore an- 
gling off each side, enable the 
diver to look in almost all 
directions. 

Jim also has movable limbs. 
The joints arc O-ringed end 
circular in shape, preventing 
the system from freezing up 
even at its maximum depth of 
I >500 feet. Mechanical 



manipulators oa the arms, dif- 
ferent types for various jobs, 
are flexible enough to pick up 
a dime. 

The legs, also flexible, per- 
mit Jim to walk at a 45-degree 
angle, negotiate steps, and 
bend at the waist at an angle 
parallel to the ocean floor. A 
set of spacers just above the 

boots con be adjusted to ac- 
commodate divers who are 
anywhere from 6-feet -2-inches 
to 5-feet-6-inch*? tall. 

Depending on the weight of 
the diver. Jin. c^n ascend ae- 
rates of up to 100 feet per 
minute from the ocean floor. 

Temperature controlled to 
protect the di ve; from freezing 
by warming and stabilizing his 
environment at 66 to 70 
degrees, Jim once dove 905 
feet into th° Canadian Arc-ic 
Ocean through 16 feet of ice 
and 27 -degree water. During 
this series of dives Jim broke 
the record for the longest 
working dive* five hours and 
59 minute; without discomfort 
to the dive*. 

Other advantage include 

extended diving rhne (up to 27 
hours with divers breathing 


their own recycled air), re- 
duced biochemical problems 
and increased capability for 
repetitive dive v 
if the tests mad& with Jim 
prov successful, the system 
could find itself d’ving for the 


Navy permanently. Meantime, 
the huge space-like creature 
seen diving to the ocean floor 
off Hawaji is no cause for 
alarm. 

lb's only Jim, the diver's 

frtead. 





— U.$. Medicine phott, 

John Naquin, manager of the Navy Hyperbaric Medicine Program Center, stands 
inside sleeping quarters of a new six-chamber experimental diving complex. Scien- 
tists fear the program’s clinical potential is being overlooked. Story, page 4. 
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By Suzanne Viau 


Bethesda, Md.— B iomedical research 
in diving being conducted at the Navy’s 
hyperbaric research facility here has im- 
portant implications for clinical medi- 
cine, its scientists say. 

Yet the Navy medical department has 
all but ignored the potential spinoff 
from research conducted at the facil- 
ity — research which could aid in moni- 
toring the vital signs of critically ill 
patients and in the treatment of stroke, 
spinal cord injuries and other diseases, 
Capt. Mark Bradley, MC, USN, direc- 
tor of the Navy Hyperbaric Medicine 
Program Center, said in an interview. 

Part of the Naval Medical Research 
Institute, the hyperbaric center is locat- 
ed on the grounds of the National Naval 
Medical Center. 

While the center's basic mission is to 
support Navy diving operations, it also 
provides treatment and medical consul- 
tation for decompression sickness and 
cerebral air embolism caused by diving 
and altitude over-exposure. 

It also aids in treatment of gas gan- 
grene and carbon monoxide poisoning 
through hyperbaric oxygen therapy. Dr. 
Bradley said. 

The center has received considerable 
support and funding from the chief of 
Naval operations and the Navy diving 
community, but no significant recogni- 
tion or backing from the Navy medical 
department. Dr, Bradicy said. 

He added that the problem of gaining 
recognition is not confined to the Navy’s 
biomedical research in diving, but to the 
service’s whole biomedical research pro- 
gram as well. 

"The Navy medical department is run 
by clinicians for clinicians. There is a 
general lack of understanding and ap- 
preciation for biomedical research,” Dr. 
Bradicy said. 

The center also has had to compete 
with the Navy's nuclear submarine pro- 
gram for research and development 
funds to construct new hyperbaric re- 
search laboratories and diving cham- 
bers and has faced funding limitations 
and other setbacks, John Naquin, the 
program center’s manager, told U.S. 
Medicine. 

The center has an operating budget of 
approximately $3.2 million for fiscal 
1980, although there were some cuts in 
exploratory funds, Dr. Bradicy said. 

The center currently is housed in two 
buildings, one of which dates back to 
World War II and contains several div- 
ing chambers for biomedical experi- 
mentation and treatment of decompres- 
sion sickness. 

The second building, which has taken 


6 years to complete and is still not fully 
operational, houses administrative of- 
fices, a technical library, computer fa- 
cilities and 12 laboratories, including 
one for animal toxicology. 

Much of the new, two-story, 60,000- 
squarc-foot facility, however, is devoted 
to one of the most advanced efforts to 
date in diving chamber design and con- 
struction, according to Dr. Bradley. 
The diving chamber complex consists of 
five separate dry chambers and a sixth, 
wet diving chamber which allows for 
diver immersions in water temperatures 
of between 34 degrees Fahrenheit and 85 
degrees Fahrenheit for thermal studies, 
Dr. Bradicy said. 

The six diving chambers are linked 
together and arc designed to support a 
team of divers during habitation stud- 
ies and other research for as long as 90 
days. Dr. Bradley said. 

The chamber complex includes sleep- 
ing quarters, sanitation facilities, life 
support systems and communication, 
fire protection, water conditioning, in- 
strumentation and data acquisition sys- 
tems. 

There also are three atmosphere con- 
ditioning systems for the chambers and 
an extensive computer console in the 
control room outside the chamber com- 
plex with closed circuit television for 
viewing the activities of the divers inside 
the chambers. 

Three of the dry chambers and the 
wet chamber can be pressurized to 2,250 
feet below sea level, while the other two 
chambers can be pressurized to 3,400 
feet below sea level. Dr. Bradicy said. 

The new complex will hopefully be 
ready for actual testing by the end of 
this year, he continued. 

An experienced diver. Dr. Bradley 
said he may participate in some of the 
early short-term tests ol the new diving 
chamber complex. 

The building housing the complex 
also includes diving chambers for ani- 
mals and support areas for the diving 
chambers such as a gas mixing and an- 
alysis area, a helium reclamation area, a 
gas storage "farm” and atmospheric con- 
ditioning devices, Dr. Bradicy said. 

Some of these support activities, such 
as the procedure for reclaiming helium, 
(used instead of nitrogen in the oxygen 
gas mixtures created for divers in the 
diving chambers), were designed as cost 
saving devices, program center manager 
Naquin said. 

Helium normally costs 15 cents per 
cubic foot and the center needs about 8 
million cubic feet of the gas per year, 
Dr. Bradley said. 



— U.S, Medicine photos 

Hyperbaric oxygen therapy chamber is used to trcal such syndromes as ulcers or 
bone infections that won’t heal. Patients undergo up to 40 treatments, lasting two 
hours a day, five days a week. 



'Potential' spinoff 

Naquin said he is not sure whether the 
helium reclamation process actually will 
result in cost savings, however it will 
have to be tried first. 

Other efforts to reduce costs in the 
new complex, such as using carbon steel 
rather than stainless steel in some con- 
struction, has not been worthwhile, Na- 
quin said. The carbon steel, he said, 
corrodes easily. 

"We have the problem of living with 
some of the cost saving decisions made 
early on," Naquin said. 

The new diving complex and labora- 
tories have enabled the Navy to expand 
its basic biomedical research program 
in diving, Dr. Bradicy said. 

The program was reorganized last 
October into the four basic study areas 
that now exist. Dr. Bradicy said. 

One of the programs, under the direc- 


tion of Dr. John M. Hollenbeck, MC, 
USN. involves examining the link be- 
tween the spinal cord and decompres- 
sion sickness, Dr. Bradicy said. Dr. Hol- 
lenbeck has shown that in decompres- 
sion sickness, bubbles appear and grow 
in the venous system around the spinal 
cord, causing an obstruction of the 
blood flow away from the spinal cord. 
This means fresh blood can’t enter and 
the spinal cord is deprived of essential 
nutrients such as blood sugar and oxy- 
gen, Dr. Bradley said. 

Also, when the blood flow to the spi- 
nal cord is shut off for a period of 15 
minutes or more, reinitiating the blood 
flow to the spinal cord or the brain gen- 
ei.illy is difficult, Dr. Bradicy said, be- 
muse of the interaction between the 
blood flow and blood-damaged tissue. 

Dr. Hollenbeck, however, has found 
that a drug combination of indome- 
|lwein, heparin and prostacyclin (PG1 : ) 
enhances microvascular reperfusion when 
administered therapeutically. Dr. Brad- 
ley said. 

Dr. I loltcnbeck hopes to lest this pro- 
cedure in patients with stroke within the 
next () to 12 months. Dr. Bradley said. 

Another program under the direction 
ol ( dr. Delbert E. Evans, MSC\ USN, 
r e y.tmining the effects of arterial air 
embolisms in the cardiovascular sys- 
tem. Dr. Bradley said. 

"Air embolisms in divers occur be- 
cause their lungs become over-pressur- 
i/ed and rupture, causing bubbles to 
form and be carried to the brain," Dr. 
Bradley said. 

In clinical settings, gas embolisms fre- 
quently occur in a similar manner, us- 
ally when some artificial air passage 
into the body, such as a catheter into the 
heart, allows air to escape into other 
parts of the body. Dr. Bradicy said. 

After an embolism is formed, a pa- 
(Continued on page 23) 





Control console for six-chamber diving complex will be used to monitor the activi- 
ties of diving teams and environmental conditions inside the chambers. The console 
has closed-circuit television monitors. 



— V. S. Medicine photos 

'Wet' diving chamber is part of a 37-ycar-old diving chamber complex still in use at 
the center. Diving teams could spend up to four hours immersed in this chamber for 
experiments. 
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Diving control board diagrams the gas 
supply lines for the various diving 
chambers. 
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(Continued from pug? 4) 
tient sometimes loses pulse, and reeom- 
pression often is not an effective treat- 
ment, Dr. Bradley said. 

“The patients also were experiencing 
what we thought to be disturbances of 
the heart rhythm that resulted from the 
embolisms,"' Dr, Bradley said. 

Cdr. Evans tested in cats as animal 
models a procedure for infusing air by a 
catheter into key arteries leading to the 
cals' brains, which forced arrhythmias 
to occur in the cats' hearts. The pro- 
cedure also caused an increase in the 
cats" blood pressure which resulted from 
a 100- to 200-fold increase in epinephrine 
and norepinephrine in the blood. Dr, 
Bradley said, 

Cdr. Evans found the arrhythmias 
and blood pressure response could be 
eliminated by denervatmg certain nerves 
from the brain and by administering 
lidocainc, a local anesthetic used in the 
treatment of cardiac arrhythmia. 

“U is possible (this procedure) may 
improve blood flow for tissue perfu- 
sion," Dr. Bradley said. 

Dr, Bradley said gas embolisms sim- 
ilar to those which occur in diving set- 
tings have been treated in two open- 
heart surgery patients at the center. One 
patient had a venous gas embolism and 


the other had an arterial gas embolism, 
he said. 

Dr. Bradley himself directs one pro- 
gram which involves measuring, through 
non-invasive methods, how much a 
diver breathes at sea level compared to 
various depths underwater. 

“Devices used to measure how much 
breath is taken at sea level can't be used 
under water where gas density increases 
and gas temperature changes affect sen- 
sitive equipment," Dr, Bradley said. 

Different methods are needed to mea- 
sure and examine the added load of 
water pressure on the respiratory sys- 
tem, he said. 

Dr. Bradley said he has expanded 
upon a system for measuring changes in 
respiration in terms of body surface- 
dimensions. 

Using four pairs of electromagnets and 
magnetometers affixed to the torso of a 
diver's body. Dr, Bradley developed a 
mathematical model and formula for 
determining the dimensions of the rib 
cage and abdominal chamber. 

The model and formula yield a mea- 
surement of the volume of each breath 
taken by the diver. The procedure even 
determines how much of a contribution 
the rib cage makes to each breath (about 
75 per cent) compared to the comribu- 




Cutaway view of one of the diving 
chambers in the new laboratory complex. 

tions of the abdomen (25 per cent) in a 
u drv” situation. 

However, when the diver is immersed 
in water up to the neck, this ratio flip- 
flops and the abdominal chamber makes 
the larger contribution to each breath, 
Dr, Bradley said. 

This non-invasivc measurement meth- 
od is “very, very accurate, within 2 to 5 
per cent of ihe most accurate invasive 
means of measuring respiratory intake” 
Dr. Bradley said. 

Perhaps the most accurate invasive 
method in use now is body plethysmog- 
raphy, Dr. Bradley said. 

In time, other uses for the respiratory 
measurement method developed by Dr. 
Bradley could become the pulmonary 
equivalent of an electrocardiograph. 
Dr. Bradley said. The method also 
could be used for monitoring critically 
ill patients, for respiratory muscle train- 
ing, for test and evaluation of respira- 
tory equipment for fire fighters and coal 
miners and for monitoring of environ- 
mental conditions in special circum- 
stances. such as in space capsules. Dr. 
Bradley said. 

Another key area of biomediealstudy 
is the effects of cold in the diving en- 
vironment. Thermal drain affects div- 
ers' performances and can jeopardize 
their safety, Dr. Bradley said. 

The center is working to determine 
both the psychological effects of cold 
stress on divers and the relationship be- 
wee body heal loss, avatcr Icmpaa- 
lurc and performance. This .csea. 

Will permit the center to develop guide- 
lines for equipment destgners >n deter- 
mining the heat requirements o. divers, 

° t£ ceSr has a subject pool of more 

th;in 50 persons and a muUidiscrplmarv 

smff of over 100 physical scientists as 
well as biochemists and physiologists. 
Dr. Bradley said. 

Despite the numerous tests and deep 
diving experimentation conducted b> 
the biomedical diving program there, 
no deaths or accidents have occurred, 
. Bradley said. 
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Navy s Diving Medicine 

*if* Vei* 

Research Complex 
Nears Operation 


by Larry 1^. Booda 

Editor ' 

M'>t* 

On Wisconsin Avenue in 
Bethesda, Maryland, a dominant 
feature of the skyline is the 18 story 
lower of the U.S. Nattal Hospital, 
Formerly devoted to wards of the 
hospital, it now contains laboratories 
and offices, while the patients have' 
been moved to a new, more easily 
evacuated facility next dobr. Across 
Wisconsin Avenue are the multiple 
laboratory buildings of the National 
Institutes of Health, 

Not readily seen to the rear of the 
hospital is a huge complex of 
relatively new buildings that 
comprise the Naval medical 
Research Institute (NMRI) and the 
Defttffse-wTde Uniformed Sen - ices 
y mvmity of the Health Sciences* 
NMRl naturally concentrates on 
aspects of medical research peculiar 
to the Naval Service, Environmental 
stress plays a large part in its research 
activities, A part of that 
environmental stress division for 


y *f*v 

some years was devot ed to the effects 
of diving, since Navy missions 
include salvage diving and 
operational diving as represented by 
the Underwater Demolition Teams 
(UDTjsJ anc*' the Se^Air-Latfa 
(SEAL) teams. Their activities are an 
integral part of the Naivy^s combat 
capabilities. Because of the stressful 
nature of their operations they need 
to be supported heavily in many 
phases of medical research* 

From what was !4 departments 
NMRI recently w r as reorganized into 
four scientific centers and one 
support center - the 1 Casually Care 
Program Center, Environmental 
Stress Program Centcrl whose 
director Dr, Arthur Bachrach’ also 
participates in diving medical 
research, the Hyperbaric Medicine 
Program Center(HMPC)undcr 
Capt. Mark Bradley M*D.(more on 
him later), the Infectious Diseases 
Program Center and the Research 
Support Center* 

HMPC was formerly called the 
Environmental Health Effects 


Uberatory(EHEL)* As HMPC it is 
now the center for all Naval medical 
research in relation to diving 

rhtdiemi. 

\i sM r 

Diving Chamber Complex 

The building that houses the 
Hyperbaric ' Medicine Program 
Center isn’t so labeled* Only by 
seeihg the building from the back can 
an idea be gained on whai goes on 
inside. Located there is a large 
helium gas storage “farm” and 
smaller storage areas for oxygen and 
other gases. 

Inside/ the two story facility 
features admihistralive, laboratory 
and computer rooms on the second 
st ofy while on the lower level, 
representing tljrt 1 major portion of 
hard wafe' Expenditures, there are a 
min -rated chamber complex 
(MRCC)/jfn animal chamber room 
and a gai supply mechanical room, 

Thurf HMPC, twelve years in 
planning and * con&ruttion from 
approval to completion next spring, 
joins the major high pressure medical 



Left, Master Diver Edward W. Thomas, Chief Boatswain USN t stands before the master control panels of the 
Man Rated Chamber CoM^fex (MRCC) of the Hyperbaric Medicine Program Center et the Naval Medical 
Research Institute, Belhesda, tfid. Three dry chambers and the wet diving pot can be pressurized to the 
equivalent sea depth of meters. Two other dry chambers can pressurized to 1,036 meters* Right, Part of 
Man Rated Chamber Complex* View of 6&S meter depth equivalent end* Note lights outside chambers shining 

through acrylfe plastic pe^etrators to eliminate high voltage electrical penetration, 

' ; 
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Navy’s Diving Medicine 


Research Complex 
Nears Operation 


by Larry L. Roods 
Editor 

On Wisconsin Avenue in 
Bethesda, Maryland, a dominant 
feature of the skyline is the 18 story 
lower of the US. Naval Hospital. 
Formerly devoted to wards of the 
hospital, it now contains laboratories 
and offices, while the patients have 
been moved to a new, more easily 
evacuated facility next door. Across 
Wisconsin Avenue are the multiple 
laboratory buildings of the National 
Institutes of Health. 

Not readily seen to the rear of the 
hospital is a huge complex of 
relatively new buildings that 
comprise the Naval medical 
Research Institute (NMRI) and the 
Defense- wide Uniformed Services 
University of the Health Sciences. 

NMRI naturally concentrates on 
aspects of medical research peculiar 
to the Naval Service. Environmental 
stress plays a large part in its research 
activities, A part of that 
environmental stress division for 


some years was devoted to the effects 
of diving, since Navy missions 
include salvage diving and 
operational diving as represented by 
the Underwater Demolition Teams 
(IJDTs) and the Sea-Air-Land 
(SEAL) learns. Their activities arc an 
integral part of the Navy's combat 
capabilities. Because of the stressful 
nature of their operations they need 
to be supported heavily in many 
phases of medical research. 

From w-hat was J4 departments 
NMRI recently was reorganized into 
four scientific centers and one 
support center - the Casualty Care 
Program Center, Environmental 
Stress Program Center, whose 
director Dr. Arthur Rachraeh also 
participates in diving medical 
research, the Hyperbaric Medicine 
Program Centcr(HMPC)under 
Capt. Mark Bradley M.D.{more on 
him later), the Infectious Diseases 
Program Center and the Research 
Support Center. 

HMPC w r as formerly called the 
Environmental Health Effects 


Laboratory(EHEL). As HMPC it is 
now the center for all Naval medical 
research in relation to diving 
medicine. 

Diving Chamber Complex 

The building that houses the 
Hyperbaric Medicine Program 
Center isn’t so labeled. Only by 
seeing the building from the back can 
an idea be gained on what goes on 
inside. Located there is a large 
helium gas storage “farm” and 
smaller storage areas for oxygen and 
other gases. 

Inside, the two story facility 
features administrative, laboratory 
and computer rooms on the second 
story while on the lower level, 
representing the major portion of 
hardware expenditures, there are a 
man-rated chamber complex 
(MRCC), an animal chamber room 
and a gas supply mechanical room. 

Thus HMPC, twelve years in 
planning and construction from 
approval to completion next spring, 
joins the major high pressure medical 



Left, Master Diver Edward W. Thomas, Chief Boatswain USN, stands before the master control panels of the 
Man Rated Chamber Complex (MRCC) of the Hyperbaric Medicine Program Center at the Naval Medical 
Research Institute, Bethesda, Md. Three dry chambers and the wet diving pot can be pressurized to the 
equivalent sea depth of 685 meters. Two otherdry chambers can be pressurized to 1,036 meters. Right, Part of 
Man Rated Chamber Complex, View of 685 meter depth equivalent end. Note lights outside chambers shining 
through acrylic plastic penetrafors to eliminate high voltage electrical penetration. 
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research complexes of the U.S. and 
the world. As the newest it is also 
believed to be the most sophisticated. 

Diving Medicine Research 

Before describing the facility itself 
here is a view of what research in 
diving medicine is being conducted at 
HMPC. The four main areas of 
emphasis are bioengineering, 
medicine, physiology and hyperbaric 
operations. 

Dr. Bradley, a professionally 
dedicated person with a youthful 
appearance, likes to express his ideas 
at a blackboard, a possible reflection 
of his days in medical school lectures, 
fn 1963 he was graduated from the 
U.S. Navy diving school and was 
assigned to cruises on board the 
ballistic missile submarines USS 
Robert £, Lee and the USS 
Stonewall Jackson . In 1965 he was 
on duty at the Submarine Base, Pearl 
Harbor, Hawaii, training crewmen 
in escape from submarines and other 
factors in submarine medicine. In 
1966 and 1967 he did graduate study 
at the hyperbaric labortory of the 
University of Pennsylvania w here he 
gained his masters degree in 
pharmacology under Dr. Christian 
Lambertsen. 

From 1967 to 1970 Dr. Bradley 
was on duty with the Navy's Deep 
Submergence Systems Project, 
participating in preparations for the 
Sealab 111 deep diving project. From 
1970 to 1973 he attended the School 
of Public Health at Harvard 
University. He then joined the 
laboratory that is now r HMPC, 
holding a variety of positions until 
being appointed Director in October 
of 1979. 

In that position he supervises a 
staff of 20 professionals at present. 
That number is expected to grow to 
^30 when full operations begin in the 
spTing. Each of the professionals has 
one or more doctoral degrees. 

The staff includes multiple 
specialists in physiology, biology, 
psychology and biochemistry, while 
there are one each in physics, 
bioengineering, chemical engineer- 
ing and mathematics. Dr. Bradley 
says he needs one mechanical 
engineer and noted a key element in 
his staff, saying, “We do have our 
computer freaks.’* 

Pulmonary physiology is Dr. 
Bradley’s own specialty. His 
researchers are studying how 
respiratory muscles work and don’t 
work in diving . For instance, what 


kind of loading can a diver take? 
Diving with a load of external 
medical monitoring equipment is a 
great Strain on breathing. 

In monitoring a diver’s breathing 
HMPC has devised a system that 
does not burden the diver. Four 
magnetometers, each the size of a 
silver dollar, are mounted on the rib 
cage front and back. The aim is to 
develop the lung equivalent of an 
electrocardiograph. Its output is such 
that results can be calibrated. (Other 
systems are difficult to calibrate.) 


Technology transfer to non-diving 
medicine is a possibility here. 

Other W'ork is being done on lung 
function in decompression, on 
breathing gas temperatures and how 
to control respiration. 

The ever-present problems of 
decompression are a major area of 
study. In decompression theory the 
aim is to better understand factors 
affecting decompression outcome, 
such as cold, exercise, and oxygen 
toxicity. The researchers want to 
better understand the solution of 
{Continued on page 30) 
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Navy Diving 

( Continued from page 29) 
gSscs in body fluids and whai 
promotes bubble growth, A more 
basic area is the kinetics of inert gas 
transfer, helped by experiments on 
both animals and man. 

A high priority mission at present 
was tasked by the Chief of Naval 
Operations. It is to begin preparation 
of a new set of air decompression 
tables and have them finished during 
the present fiscal year the ends Sept. 
30, 1^81. Calculations are being 
developed to improve the schedules. 

Another area is development of 


improved methods of treating div ing 
accidents. Air Embolism is an 
important pan of the studies, with 
treatment tables the central factor. 
Capt,(Dr.)John M, Hallcnbeck, 
head of the Medicine Branch, has 
developed a drug regime for 
treatment. 

This drug treatment will be tested 
first on stroke patients, for the effects 
on brain cells are similar to 
air embolism when the blood 
attempts to heal the trouble. 
Restoration of blood circulation in 
the nervous system is difficult to 


accomplish I his research is just now' 
moving into human applications for 
evaluation. Finding what happens 
when the blood interacts with 
damaged tissue is difficult. One 
solution is to alter the blood to 
eliminate incompatibility. There are 
three principal drugs being used. 
They are Heparin, 1 ndomethacin and 
Prostacyclin. 

In research on cardiovascular 
functions air embolism is also a 
primary target. Heartbeat irregular- 
ity in divers is affected by air in the 
brain and can cause fibrillation. One 
cure for this condition is the injection 
of Lidocaine. 

In diving, the heartbeat slow's. 
Two questions to answer are, does it 
pump more with each beat? Does it 
pump enough blood to maintain 
physical activity? 

An ever-present condition for 
divers to overcome is cold. Studies of 
hypothermia arc aimed at describing 
biological changes resulting from 
cold stress and what measurement or 
combination of measurements is 
needed. There is a need to determine 
the severity of hypothermia. 

On the mechanical side there is a 
need for research on the ways to 
warm a diver. Heat loss must be 
measured in a diver, both the total 
amount and in specific regions of the 
body. The engineers w ill be asked to 
provide answers on how to make up 
for heat loss, such as through special 
clothing and furnished heat. 

(There is an old Scandinavian cure 
that was described to this writer by a 
Swedish friend. The victim of 
hypothermia is bundled into bed 
naked between two buxom women, 
also undressed.) 

Another problem area is oxygen 
toxicity. Oxygen is used often to 
speed up decompression. There is a 
need to define threshold, limits and 
tolerance. Procedures must be 
developed to make oxygen exposure 
safer. In present research it has been 
discovered that exposure to 
radiation is similar to oxygen 
overexposure. 

In deeper diving with helium- 
oxygen mixtures the High Pressure 
Nervous Syndrome(HPNS)has been 
studied by numerous researchers. 
Dr. Bradley slates that there is still 
need to understand the effects better, 
such as those on cell membranes. 

Finally there is high pressure 
biology. This is sort of a catch-all 
name for a variety of research at 
HMPC. For instance, toxicity in the 
kidneys is a problem. Another more 
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Cdr. Delbert E, Evans, monitors animal physiology experiment 
as Hospltalman First Class Joseph B, Deleon looks on. Pressure 


chamber Is in background, 

recent problem is an outgrowth of 
placing w omen in a number of work 
specialties formerly the exclusive 
domain of men. The Navy now has 
female salvage divers. Recent 
research has focused on the effects of 
decompression on a fetus Another is 
what effects birth control pills will 
have on the physiology of a woman 
diver* 


Physical Plant 

H MFC’s researchers need tools. 
The laboratories on the second floor 
are equipped with a wide variety of 
apparatus, including small animal 
hyperbaric chambers. They are 
supported by their own small 
computers and by a central larger 
computer. 

But those small laboratories have 


their limits. The ultimate tools are 
the two chamber rooms, one for 
animal research and the other for 
humans* 

The man-rated chamber 
complex{MRCC)acttiaHy extends 
through two levels* Five 
interconnected chambers are on one 
level while a wet pot is located on the 
lower level beneath the large 
spherical central chamber or igloo. 

Three of the five upper chambers 
and the wet chamber are rated at a 
maximum working pressure of 70.3 
kg /cm 2 (1,000 psi), equal to 685.8 
m{2,250 ft) of sea water. These are 
called the MRCC 1000 chambers. 

The other two chambers are 
capable of a working pressure of 
105.46 kg/cm 2 ( 1,500 psi), equal to 
1,036.2 ni(3,400 ft)of sea water. They 
are called the M RCC 1 500 chambers. 

Recirculating life support is 
provided by three independent 
atmospheric conditioning systems. 
Each chamber has a local control 
panel located adjacent to it. A master 
control panel, located along one wall 
of the chamber room provides 
control and monitoring capabilities 
for the entire MRCC complex. 

Each chamber has unscrambling 

(Continued on page 33) 
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Four of animal pressure chambers with master control panel In 
background. 

Navy Diving 

(Continued from page 31) 


equipment for helium voice 
communications. Television 
monitoring is available through 
viewports, internal lighting comes 
from lights outside the ports, 
avoiding high voltage penetrations of 
the chambers. 

The water in the wet pot can be 
cooled to 1. ll°C(34°F)or heated to 
43.3°C( i 1 0°F)by means of a 
recirculating water conditioning 
system. A filtration system is 
designed to keep the water clear, but 
may need some modification. 

In the animal hyperbaric room 
there are 2! animal chambers 
arranged in three banks of seven, 
with each bank serviced by an 
atmosphere conditioning system 
similar to the MRCC chambers. 

The animal system will support long 
term saturation studies on mice, rats, 
guinea pigs and rabbits to the 1,036 
m depth equivalent of sea water. A 
toxic gas injection system is available 
on tw o of the banks for studies on the 
physiological response to various 
contaminants under pressure. 

The main gas supply system serves 
both the MRCC and animal 
chambers. The system includes gas 
storage flasks, high pressure air, 
oxygen and mixed gas compressors, 
and a gas mixer. Separate helium 
reclamation systems take care of the 
exhaust products of the man- rated 
and the animal chambers so there is 
no mixture of the two. 

The chambers in both the MRCC 


and animal rooms are fabricated of 
HY-8G steel to American Society of 
Mechanical Engineers Section IN 
criteria for Class 1 pressure vessels. 

Each chamber has a service lock, 
viewports, lighting penetrations — 
acrylic tubes, not wiring piping 
penetrations and facility and 
experimental instrumentation 
penetrations. The two MRCC 1500 
chambers are welded together as are 
the three dry MRCC ! 000 chambers. 
Bolted double Oring joints connect 
the MRCC 1500 and the MRCC 
1000, and the wet chamber to the 
diving chamber of the MRCC 1000. 

There are double chamber doors 
between all dry chambers to allow for 
any operating chamber combination 
at lesser or greater pressures than 
adjoining chambers. The heads are 
claimed to be foolproof They can 
not be operated while being sat on. 

Because the chambers strain 
during compression the chamber 
assembly is supported by cushioned 
saddles on either side of the central 
chamber. This arrangement provides 
for stress relaxation. 

During chamber fabrication and 
pressure piping installation 
considerable attention was given to 
quality assurance. When this writer 
visited the installation recently 
unmanned tests were underway. 

On the animal side the installation 
has some distance to go before 
operations begin. A movable 
chamber that runs on tracks that are 
as yet nonexistent to service the three 


banks of chambers has yet to be 
installed* although it is on hand in a 
crate. 

The MRCC breathing gases can be 
supplied by three modes. One is by 
periodic venting to supply fresh gas. 
Another is by conditioning the gas 
and recirculating it. The third is 
through a mask or built-in breathing 
system(BlBS), For shallow air dives 
pressurization and periodic venting 
to remove the carbon dioxide and 
replenish the oxygen is available 
through local panels in each 
chamber. In most operations, 
however, the breathing gas will be 
recirculated through one or more of 
the three atmospheric conditioning 
systems. Sodasorb is the principal 
substance used to scrub carbon 
dioxide from the mixtures. The 
sodasorb system is redundant, so 
that a canister can he cleaned and 
recharged without shutting down. 

Three voice systems and closed 
circuit television provide 
communications. Primary com- 
munications are provided by the 
open intercom with a speaker- 
mirophone in each chamber when 
voice unscrambling is not needed. 
The helium voice unscrambler was 
manufactured by Divers Unlimited. 
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On Wisconsin Avenue in 
Bcthesda, Maryland, a dominant 
feature of the skyline is the 18 story 
tower of the U.S. Naval Hospital. 
Formerly devoted to wards of the 
hospital, it now contains laboratories 
and offices, while the patients have 
been moved to a new, more easily 
evacuated facility next door. Across 
Wisconsin Avenue are the multiple 
laboratory' buildings of the National 
Institutes of Health. 

Not readily seen to the rear of the 
hospital is a huge complex of 
relatively new buildings that 
comprise the Naval medical 
Research Institute (NMRI) and the 
Defense-wide Uniformed Services 
University of the Health Sciences. 

NMR3 naturally concentrates on 
aspects of medical research peculiar 
to the Naval Service. Environmental 
stress plays a large part in its research 
activities. A part of that 
environmental stress division for 


some years w f as devoted to the effects 
of diving, since Navy missions 
include salvage diving and 
operational diving as represented by 
the Underwater Demolition Teams 
(UDTs) and the Sea-Air-Land 
(SEAL) teams. Their activities are an 
integral part of the Navy's combat 
capabilities. Because of the stressful 
nature of their operations they need 
to be supported heavily in many 
phases of medical research. 

From what was 14 departments 
NMRI recently was reorganized into 
four scientific centers and one 
support center - the Casualty Care 
Program Center, Environmental 
Stress Program Center, whose 
director Dr. Arthur Bachraeh also 
participates in diving medical 
research, the Hyperbaric Medicine 
Program Cenler(HMPC)under 
CapL Mark Bradley M.D.(morc on 
him later), the Infectious Diseases 
Program Center and the Research 
Support Center. 

HMPC was formerly called the 
Environmental Health Effects 


Laboratory(EHEL). As HMPC it is 
now the center for all Naval medical 
research in relation to diving 
medicine. 

Diving Chamber Complex 

The building that houses the 
Hyperbaric Medicine Program 
Center isn't so labeled. Only by 
seeing the building from the back can 
an idea be gained on what goes on 
inside. Located there is a large 
helium gas storage “farm" and 
smaller storage areas for oxygen and 
other gases. 

Inside, the two story facility 
features administrative, laboratory 
and computer rooms on the second 
story while on the lower level, 
representing the major portion of 
hardware expenditures, there are a 
man-rated chamber complex 
(MRCC), an animal chamber room 
and a gas supply mechanical room. 

Thus HMPC, twelve years in 
planning and construction from 
approval to completion next spring, 
joins the major high pressure medical 



Left, Master Diver Edward W. Thomas, Chief Boatswain USN, stands before the master control panels of the 
Man Rated Chamber Complex (MRCC) of the Hyperbaric Medicine Program Center at the Naval Medical 
Research Institute, Bethesda, Md. Three dry chambers and the wet diving pot can be pressurized to the 
equivalent sea depth of 685 meters. Two other dry chambers can be pressurized to 1,036 meters. Right, Part of 
Man Rated Chamber Complex. View of 68 5 meter depth equ ivalent end- Note lights outside chambers shining 
through acrylic plastic penetrators to eliminate high vpltage electrical penetration. 
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research complexes of the U.S. and 
the world. As the newest it is also 
believed to be the most sophisticated. 

Diving Medicine Research 

Before describing the facility itself 
here is a view of what research in 
diving medicine is being conducted at 
HMPC. The four main areas of 
emphasis are bioengineering, 
medicine, physiology and hyperbaric 
operations. 

Dr, Bradley, a professionally 
dedicated person with a youthful 
appearance, likes to express his ideas 
at a blackboard, a possible reflection 
of his days in medical school lectures. 
In 1963 he was graduated from the 
U.S. Navy diving school and was 
assigned to cruises on board the 
ballistic missile submarines USS 
Robert E. Lee and the USS 
Stonewall Jackson. In 1965 he was 
on duty at the Submarine Base, Pearl 
Harbor, Hawaii, training crewmen 
in escape from submarines and other 
factors in submarine medicine. In 
1966 and 1967 he did graduate study 
at the hyperbaric labortory of the 
University of Pennsylvania where he 
gained his masters degree in 
pharmacology under Dr. Christian 
Lambertsen. 

From 1967 to 1970 Dr. Bradley 
was on duty with the Navy's Deep 
Submergence Systems Project, 
participating in preparations for the 
Sealab III deep diving project. From 
1970 to 1973 he attended the School 
of Public Health at Harvard 
University. He then joined the 
laboratory that is now HMPC, 
holding a variety of positions until 
being appointed Director in October 
of 1979. 

In that position he supervises a 
staff of 20 professionals at present. 
That number is expected to grow to 
30 when full operations begin in the 
spring. Each of the professionals has 
one or more doctoral degrees. 

The staff includes multiple 
specialists in physiology, biology, 
psychology and biochemistry, while 
there are one each in physics, 
bioengineering, chemical engineer- 
ing and mathematics. Dr. Bradley 
says he needs one mechanical 
engineer and noted a key element in 
his staff, saying, 14 We do have our 
computer freaks.” 

Pulmonary physiology is Dr. 
Bradley’s own specialty. His 
researchers are studying how 
respiratory muscles work and don’t 
work in diving . For instance, what 


kind of loading can a diver take? 
Diving with a Load of external 
medical monitoring equipment is a 
great strain on breathing. 

In monitoring a diver's breathing 
HMPC has devised a system that 
does not burden the diver. Four 
magnetometers, each the size of a 
silver dollar, are mounted on the rib 
cage front and back. The aim is to 
develop the lung equivalent of an 
electrocardiograph. Its output is such 
that results can be calibrated. (Other 
systems are difficult to calibrate.) 


Technology transfer to non-diving 
medicine is a possibility here. 

Other work is being done on lung 
function in decompression, on 
breathing gas temperatures and how 
to control respiration. 

The ever-present problems of 
decompression are a major area of 
study. In decompression theory the 
aim is to better understand factors 
affecting decompression outcome, 
such as cold, exercise, and oxygen 
toxicity. The researchers want to 
better understand the solution of 
(Continued on page 30) 
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Navy Diving 

(Continued from page 29) 
gases in body fluids and what 
promotes bubble growth. A more 
basic area is the kinetics of inert gas 
transfer, helped by experiments on 
both animals and man. 

A high priority mission at present 
was tasked by the Chief of Naval 
Operations. It is to begin preparation 
of a new set of air decompression 
tables and have them finished during 
the present fiscal year the ends Sept. 
30, 1981. Calculations are being 
developed' to improve the schedules. 

Another area is development of 


improved methods of treating diving 
accidents. Air Embolism is an 
important part of the studies, with 
treatment tables the central factor. 
Capt.{Dr.)John M. Hallenbeck, 
head of the Medicine Branch, has 
developed a drug regime for 
treatment. 

This drug treatment will be tested 
first on stroke patients, for the effects 
on brain cells are similar to 
air embolism when the blood 
attempts to heal the trouble. 
Restoration of blood circulation in 
the nervous system is difficult to 


accomplish. This research is just now 
moving into human applications for 
evaluation. Finding what happens 
when the blood interacts with 
damaged tissue is difficult. One 
solution is to alter the blood to 
eliminate incompatibility. There are 
three principal drugs being used. 
They are Heparin, I ndomethacin and 
Prostacyclin. 

In research on cardiovascular 
functions air embolism is also a 
primary target. Heartbeat irregular- 
ity in divers is affected by air in the 
brain and can cause fibrillation. One 
cure for this condition is the injection 
of Lidocaine. 

In diving, the heartbeat slows. 
Two questions to answer are, does it 
pump more with each beat? Does it 
pump enough blood to maintain 
physical activity? 

An ever-present condition for 
divers to overcome is cold. Studies of 
hypothermia are aimed at describing 
biological changes resulting from 
cold stress and what measurement or 
combination of measurements is 
needed. There is a need to determine 
the severity of hypothermia. 

On the mechanical side there is a 
need for research on the ways to 
warm a diver. Heat loss must be 
measured in a diver, both the total 
amount and in specific regions of the 
body. The engineers will be asked to 
provide answers on how to make up 
for heat loss, such as through special 
clothing and furnished heat. 

(There is an old Scandinavian cure 
that was described to this writer by a 
Swedish friend. The victim of 
hypothermia is bundled into bed 
naked between two buxom women, 
also undressed.) 

Another problem area is oxygen 
toxicity. Oxygen is used often to 
speed up decompression. There is a 
need to define threshold, limits and 
tolerance. Procedures must be 
developed to make oxygen exposure 
safer. In present research it has been 
discovered that exposure to 
radiation is similar to oxygen 
overexposure. 

In deeper diving with helium- 
oxygen mixtures the High Pressure 
Nervous Syndrome(HPNS)has been 
studied by numerous researchers. 
Dr. Bradley slates that there is still 
need to understand the effects better, 
such as those on cell membranes. 

Finally there is high pressure 
biology. This is sort of a catch-all 
name for a variety of research at 
HMPC For instance, toxicity in the 
kidneys is a problem. Another more 
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Cdr. Delbert E. Evant, M.D. P monitors animal physiology experiment 
as HospHalman First Class Joseph B. Deleon looks on. Pressure 
chamber Is In background. 


recent problem is an outgrowth of 
placing women in a number of work 
specialties formerly the exclusive 
domain of men. The Navy now has 
female salvage divers. Recent 
research has focused on the effects of 
decompression on a fetus. Another is 
what effects birth control pills will 
have on the physiology of a woman 
diver. 


Physical Plant 

H MFC's researchers need tools. 
The laboratories on the second floor 
are equipped with a wide variety of 
apparatus, including small animal 
hyperbaric chambers. They are 
supported by their own small 
computers and by a central larger 
computer. 

But those small laboratories have 


their limits. The ultimate tools are 
the two chamber rooms, one for 
animal research and the other for 
humans. 

The man-rated chamber 
complex(MRCC)actua!ly extends 
through two levels. Five 
interconnected chambers are on one 
level while a wet pot is located on the 
lower level beneath the large 
spherical central chamber or igloo. 

Three of the five upper chambers 
and the wet chamber are rated at a 
maximum working pressure of 70,3 
kg/ cm 2 {1,000 psi), equal to 685. 8 
m(2,250 ft) of sea water. These are 
called the MRCC 1000 chambers. 
The other two chambers are 
capable of a working pressure of 
105.46 kg/cm^fSOO psi), equal to 
1 ,036.2 m(3,40G ft)of sea water. They 
are called the MRCC 1500 chambers. 

Recirculating life support is 
provided by three independent 
atmospheric conditioning systems. 
Each chamber has a local control 
panel located adjacent to it. A master 
control panel, located along one wall 
of the chamber room provides 
control and monitoring capabilities 
for the entire MRCC complex. 

Each chamber has unscrambling 

(Continued on page 33) 
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Four of animal pressure chambers with master control panel In 


background. 

Navy Diving 

(Continued from page3t) 
equipment for helium voice 
communications. Television 
monitoring is available through 
viewports. Internal lighting comes 
from lights outside the ports, 
avoiding high voltage penetrations of 
the chambers. 

The water in the wet pot can be 
cooled to IT I°C(34 0 F)or heated to 
43.3°C( I 10°F)by means of a 
recirculating water conditioning 
system. A filtration system is 
designed to keep the water clear, but 
may need some modification. 

In the animal hyperbaric room 
there are 2! animal chambers 
arranged in three banks of seven, 
with each bank serviced by an 
atmosphere conditioning system 
similar to the MRCC chambers. 
The animal system will support long 
term saturation studies on mice, rats, 
guinea pigs and rabbits to the 1,036 
m depth equivalent of sea water. A 
toxic gas injection system is available 
on two of the banks for studies on the 
physiological response to various 
contaminants under pressure. 

The main gas supply system serves 
both the MRCC and animal 
chambers. The system includes gas 
storage flasks, high pressure air, 
oxygen and mixed gas compressors, 
and a gas mixer. Separate helium 
reclamation systems take care of the 
exhaust products of the man-rated 
and the animal chambers so there is 
no mixture of the two. 

The chambers in both the MRCC 


and animal rooms are fabricated of 
HY-80 steel to American Society of 
Mechanical Engineers Section III 
criteria for Class I pressure vessels. 

Each chamber has a service lock, 
viewports, lighting penetrations — 
acrylic tubes, not wiring — piping 
penetrations and facility and 
experimental instrumentation 
penetrations. The two MRCC 1500 
chambers are welded together as are 
the three dry MRCC 1000 chambers. 
Bolted double O-ring joints connect 
the MRCC 1500 and the MRCC 
1000, and the wet chamber to the 
diving chamber of the MRCC 1000. 

There are double chamber doors 
between all dry chambers to allow for 
any operating chamber combination 
at lesser or greater pressures than 
adjoining chambers. The heads are 
claimed to be foolproof. They can 
not be operated while being sat on. 

Because the chambers strain 
during compression the chamber 
assembly is supported by cushioned 
saddles on either side of the central 
chamber. This arrangement provides 
for stress relaxation. 

During chamber fabrication and 
pressure piping installation 
considerable attention was given to 
quality assurance. When this writer 
visited the installation recently 
unmanned tests were underway. 

On the animal side the installation 
has some distance to go before 
operations begin. A movable 
chamber that runs on tracks that are 
as yet nonexistent to service the three 


banks of chambers has yet to be 
installed, although it is on hand in a 
crate. 

The MRCC breathing gases can be 
supplied by three modes. One is by 
periodic venting to supply fresh gas. 
Another is by conditioning the gas 
and recirculating it. The third is 
through a mask or built-in breathing 
system(BI BS). For shallow air dives 
pressurization and periodic venting 
to remove the carbon dioxide and 
replenish the oxygen is available 
through local panels in each 
chamber. In most operations, 
however, the breathing gas will be 
recirculated through one or more of 
the three atmospheric conditioning 
systems. Sodasorb is the principal 
substance used to scrub carbon 
dioxide from the mixtures. The 
sodasorb system is redundant, so 
that a canister can be cleaned and 
recharged without shutting down. 

Three voice systems and closed 
circuit television provide 
communications. Primary com- 
munications are provided by the 
open intercom with a speaker- 
mirophone in each chamber when 
voice unscrambling is not needed. 
The helium voice unscrambler was 
manufactured by Divers Unlimited. 


VHF RADIO BEACON 
RF 200 


^Compact, low cost, radio bea- 
con for direction finding 
applications at sea or on 
land. Positively locate numer- 
ous beacons with the DR400 
PORTABLE OJF. RECEIVER. With 
accessory antenna use DR400 
from aircraft, boats, vehicles. 
FEATURES 

• floats 

•air droppable onto 
water 

• designed tor Arctic use 

• use with other D,F. 
receivers 

• available in "shirt 
pocket" size for per- 
sonnel location 

• numerous options 

USES 

• track movement of 
ocean currents, tides, 
oil spills, ice. etc. 

• search & rescue 

• locate Instrument 
packages 


QNOVATECH 

W DESIGNS LID 

822 CORMOPAM ST VICTORIA BC 
CANADA V8W 101 (809)3411121 
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OPPORTUNITIES 

Continued from page 3 

Naval Base and one floating docks 
capacity 4,500 tonnes at Mers El Kebir 
Naval Base are required by the Alge- 
rian Navy, 

Documents from: Base n avals 
D’Alger-(Ex Amiaute) Alger (Sous 
Direction des Finances) Alger 
(Algcrie), 

Tenders in French from manufactur- 
ers in double sealed registered en- 
velopes with outer marked "A.O. No 
11-81-MDN-DMN-SDF-Pour La Four- 
niture Et ^Installation De Pilotis Pour 
Un Docks Flottant A la Base Navale 
D'ALGER Et A La Base Navale De 
Mers El Kebir. H 

Respond to: Ministers de la Defence 
Rationale - DASC (Soumission), Boite 
postale No 298 Alger -Care ( Algerie ), 


INDIA 

MAZAGON Dock Ltd (Offshore Pro- 
ject Division) in Bombay are to buy a 
secondhand tanker/bulk carrier which 
they will convert to a derrick /pipe lay 
barge for the transportation and instal- 
lation of offshore platforms. 

Modification of the carrier will in- 
volve the fixing of a derrick crane with a 
fixed mode capacity of 70OM,T. and a 


500/550 M/T. capacity in revolving 
mode 

More information : General manager , 
Offshore Project, Mazagon Dock Ltd., 
Dockyard Road , Bombay 499 010, India. 

EGYPT 

OFFSHORE platforms; sea lines; pro- 
cess equipment for natural gas; fire 
protection and fighting systems; pumps; 
living quarters and helideck; mechani- 
cal and electric installation of equip- 
ment (off and onshore); electric power 
transmission systems; and electric 
power generation - all these are re- 
quired for the second phase of the Abu 
Qir development project. 

Documents can be obtained against 
payment of one hundred Egyptian 
pounds from the Egyptian General 
Petroleum Corporation, WEPCO, after 
March 30th with the dosing date at 
April 30th, Local representation is 
essential. 

More information: WEPCO, Atten- 
tion Technical Services Manager, PO 
Box 412 Alexandria. Telex 54075 
WEPCO UN. Egypt. 

ALGERIA 

TENDERS are required for an offshore 
survey of marine sea bed involving 
geophysical tests, mechanical on-site 
drilling, sample taking and laboratory 
tests. Work is to be done at right angles 
to the water inlet for the 680m w thermal 
electric power station to be built at Ras 
Djinct 80km east of Algiers, to start 


this summer and finished by September 
30th 1981. Closing date for tenders is 
April 25th 1981. 

More information: SONELGAZ, Di- 
rection de L ’Engineering, Service En- 
gineering des Move ns de Production, 
2BD Salah Bonakoir Alger. Telex 52657. 

DENMARK 

BIDS are opening in April for work on 
a single anchor leg mooring (SALM) 
arrangement at Understed, Frederik- 
shaven in Northern Jutland, Denmark. 

Work covers removal of existing 
underwater mooring facilities, burial in 
seabed at 2m depth of existing 14-inch 
pipeline 4 x 4,000m long, supply, 
installation and burial of a new 14-inch 
underwater pipeline, 2 x 1500m long; 
defining, manufacturing supply and in- 
stallation of SALM type mooring 
facilities. The SALM includes a 
patented swivel system. 

This project is a turnkey job and the 
successful bidder will be the main 
contractor for implementation of the 
entire project. 

Firms interested should obtain a 
certificate of eligibility and express 
their desire to tender before April 3, 
1981 , via their Embassies/consult a tes to 

Danish Defence Construction Service , 
Pol Administration, Gadholtvej 11, DK- 
9900 Frederiks haven, Denmark. 

INDIA __ 

WORLD Bank assistance is being con- 
sidered for development of South Has- 
sein offshore gas field in India. Project 
preparation is now underway. 
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Big new sales for 
the one-man 
Mantis 

AFTER only two years on the market, 
the Great Yarmouth, UK, designed and 
manufactured Mantis - a one-man 
tethered atmospheric submersible for 
rig support work, platform inspection 
and salvage operations - is achieving 
extraordinary success. In the last few 
weeks its makers, the OSEL Group, 
have sold three units to add to the eight 
already in the field and arc now running 
a batch of eight to be completed on 
option by the end of June this year. 

The basic Mantis unit costs about 
£195,000 but with handling equipment 
and extras can run to £220,000. 

One of the three units sold recently 
was bought off the OSEL stand at the 
International Diving Symposium in 
New Orleans and brought back to Great 
Yarmouth for a refit before delivery, 
one has been sold in the UK and the 
other to a Norwegian company. 

Asked the reason for the recent 
accelerated success of Mantis, an OSEL 
spokesman told OMIR : 'Of course, we 
believe it is an excellent system. And 
now that it has become accepted and 
tried, apparently everyone is interested. 
The biggest advantages of Mantis are 
that it is self-contained and has its own 
life support system. And against RCV 
systems, it has the obvious advantage 
that it has a man with a brain down 
there who can assess a situation very 
quickly and react accordingly/ 

Even so, OSEL recognise the future 



role of sophisticated unmanned units 
and have developed an RCV version of 
Mantis that is due to start trials in May. 

OSEL also manufacture WASP, 
another manned submersible which 
travels at 25 forward to the vertical 
with the operator in a standing position. 

Although OSEL has 120 employees 
in Great Yarmouth, their success with 
Mantis has been such that about 90 per 
cent of all its work now r overspills into 
two or three other companies in the 
area. This means that we can still give 
most of our time to research and 
development, which is so vital in an 
industry of such sophisticated 
technology/ 

He foresaw the only real competition 
for Mantis coming from Canada where 


a similar unit called Wrangler is now 
being marketed. 

OSEL promotion on Mantis has this 
to say; The single most important 
feature of Mantis apart from its flexibili- 
ty is its safety. The life support system is 
self-contained. The pilot in Mantis has 
emergency power provided by on-board 
batteries, through- water communica- 
tions and can jettison the umbilical cord 
and non-essential equipment enabling 
him to make a free ascent. 

“In addition. Mantis is particularly 
cost-effective when compared with sat- 
uration diving. The need for expensive 
gas mixes is eliminated since the pilot 
breathes ordinary air at one atmosphere 
(The life support system is of the 

• Continued overleaf 
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oxygen make, carbon dioxide scrubbed 
type). 

"An operating crew of four or five is 
all that is required. 

'The Mantis may be fitted with 
additional systems and tooling: for 
example, sonar, NDT instruments, 
video, wire brushes and hydraulic 
cutters. 

'Electrical power for all services is 
drawn from the surface power supply 
unit via the single tether cable w'hich 
also provides hard line communications 
and video channels and doubles as the 
lifting cable. 

‘Not only is the submersible small and 
compact but so is the handling system 
which we supply. A launch arm or 
frame, a power-pack and a winch with 
control station are all that is required 
together with a simple operator's cabin. 

‘Mantis has been designed so that any 
repair or maintenance can be carried 
out with ease. Working parts and power 
supplies are in modular form and 
therefore easily accessible/ 

More information: OSEL Group* 
Boundary Road * Harf rev's Industrial 
Estate, Great Yarmouth t Norfolk NR31 
OLU, England, 


Eight hundred oil 
names 

THE new Grampian Directory com- 
piled by the North East Scotland 
Development Authority (NESDA) was 
published on Wednesday of this week. 

It lists companies in the Grampian 
Region in three sections - (a) com- 
panies involved in oil as a principal 
activity, (b) companies involved in oil as 
a partial activity and (c) manufacturing 
and processing companies. 

The companies are listed with their 
address, telephone and telex numbers 
and a brief description of their ac- 
tivities. In the first two sections of oil- 
related companies, a contact name is 
also given in most instances. 

Around 800 companies are listed in 
the first two sections and more than 70G 
are listed in the third section. 

In addition to these listings and their 
associated indexes, the directory in- 
cludes information on the offshore and 
traditional industries of the Grampian 


Region with a number of maps and 
photographs. 

Available from: NESDA offices in 
Aberdeen* Elgin or Peterhead and main 
newsagents in the Grampian Region 
price £1 f or by post * price £1,25 from 
NESDA, $7 Queens Road , Aberdeen 
ABI 6YP . 

New rules for UK 
semi-subs 

UNITED Kingdom-registered semi- 
submersible rigs in British waters - 
there are currently seven out of 24 - will 
be subject to new r safety equipment 
inspection regulations if rules now being 
drafted by the British Board of Trade 
under the Merchant Shipping Acts are 
passed by Parliament. 

The new regulations will require 
certification of rig safety equipment by 
Board of Trade surveyors annually 
instead of once every two years as at 
present. The equipment concerned 
ranges from fire-fighting to communica- 
tions to life-saving equipment. 


Major support 
contract for 
Thalassa 

WHAT IS described as one of this 
season's major North Sea diving sup- 
port vessel contracts has been won by 
Thalassa Offshore (Scotland) Ltd. from 
Shell U,K. Exploration and Production. 
It calls for the provision of subsea 
construction, inspection, maintenance 
and repair services on numerous oil and 
gas-related facilities, submarine 
pipelines and manifolds in the Brent 
and Auk fields. 

The contract started on March l and 
will run for a minimum of six and a 
maximum of 10 months. 

The vessel from which Thalassa are 
conducting the operation is the adv- 
anced d.p. diving support vessel the mv 
Arctic Seal , which is owned by Bergship 
and which has been secured by exclu- 
sive arrangement with the ship owner. 
Thalassa are providing diver and en- 
gineering technicians, as well as the 
onshore support, and Bergship are 
providing the marine crew. 

Arctic Seal , a highly advanced mono- 
hull multi-purpose vessel, was the lead- 
ing support vessel at the Jxtoc blowout 
in the Gulf of Mexico and is equipped to 
perform a wide range of functions such 
as subsea inspection, construction, hy- 
perbaric welding, on-board fabrication, 
saturation diving, spool piece handl- 



The mv Arctic Seat 

mg, fire fighting, rescue work and 
pollution control. 

Thalassa have been performing simi- 
lar work for Shell in the Brent and Auk 


fields since 1976 on a continuous long- 
term basis from their d.p. diving vessel, 
the mv Capabnga , which is now on 
charter in the Mediterranean, 


S. Africa steps up oil search 


SOUTH Africa's offshore oil explora- 
tion programme will be stepped up with 
two new deepsea rigs to be built in 
Japan at a cost of $207m (£94m) for 
delivery late next year or early 1983, 
They will be capable of operating in 


severe sea conditions at depths of below 
500 metres. 

The rigs have been ordered by 
Sokeer, the South African state -owned 
exploration company, 

OMIR eon'espofidfln* in Durban 
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Fift y dive rs at 

Bethesda 

MORE news this week of the new 
diving medicine establishment, said to 
be the most sophisticated in the world, 
which will be completed shortly at 
Bethesda, Maryland, USA, to provide 
the industry with the latest research into 
medical, physiological and technical 
aspects of high pressure operations on 
divers. 

Director of the US Navy Medical 
Research Institution High Pressure 
Medicine Establishment Captain Mark 
Bradley told OMIR that as well as a 
staff of 30 specialists, there will also be 
80 support personnel and 50 divers, 
both service and civilian. 

He also revealed that construction 
was now complete on the hyperbaric 
chamber complex and that it was now in 
the final stages of testing. Tt will be 
operational by early summer.’ 

He said the complex would enable 
simulated deep diving to be carried out 
by six people for up to 90 days at 3,400 
ft. 'We have no plans to encapsulate 
people for this length of time at the 
moment but the facility is there/ 

Polaris for four 
platforms 

A NEW work vessel is due to arrive in 
Australia in the next few weeks to begin 
offshore installation of Esso-BHP’s 
West Kingfish production platform in 
the Bass Strait, Australia's major oil- 
field. 

The vessel, Raymond Offshore Con- 
struction S combination derrick -pipelay 
barge Polaris , is coming to Australian 
waters from the Gulf of Mexico. 

It is a new generation of barge, 
launched in November 1979, and has a 
crane lift capacity of more than 1200 
tonnes, 

Esso BHP has chosen the vessel to 
install its next four platforms - West 
Kingfish, Fonescue, Cobia and Floun- 
der - in the Bass Strait because of its 
greater hook load capacity. The four 
platforms are larger and heavier than 
any of the previous platforms installed 
by the partners and need the greater lift 
capacity of the Polaris . 

Installation of the four new platforms 
is part of a 12000 million Aust dollars 
exploration and development prog- 
ramme in the Bass Strait by Esso- BHP 
over the next four years. Of this 240 
million Aust dollars is being spent on 
new field development and construction 
of new platforms. 

The aim is to maintain current oil 
production at the rate of about 400,000 
barrels a day (about 93 per cent of 
Australia's total domestic oil produc- 


tion) and increase natural gas produc- 
tion to meet the rising demand from the 
market in the State of Victoria. Bass 
Strait produces about two thirds of 
Australia's daily consumption of crude 
oil. 

The Polaris will begin installation of 
the West Kingfish Platform in April. 
The steel structure has been lying 
complete on the slipway at Sale in 
Victoria for the past three months 
awaiting the arrival of the vessel. 

The schedule is for the jacket to be 
skidded on to the launch barge and 
seafastened in early April, Polaris 
should arrive at the same time as the 
seafastening operation is being carried 
out, but some time will be spent in 
rigging the derrick barge for the lift 
programme before both it and the 
jacket move out to the West Kingfish 
Field. 

On the slipway at Sale the Cobia 
jacket will move to front position, 
allowing the Fortescue platform to be 
erected behind it. 

Previously Esso BHP have used a 
smaller work vessel, the J. Ray McDer- 
mott Barge DB21, for the installation of 
its previous Mackerel, Tuna and 
Snapper jackets. But it does not have 
the same load capacity as the Polaris . 

This vessel is at present in South East 
Asia working in Indonesian waters. 
This work will be completed by mid- 
year and then the derrick barge will 
undergo a three-month four million 
Aust dollars upgrading of its lift capaci- 
ty in a Singapore shipyard. 

The work will increase the crane lift 
capacity by 30 per cent to more than 
1000 tonnes - a change that wit! put the 
barge into the new-generation category. 

Concrete sonic 
pulse echo 

TO determine thickness of a concrete 
member, depth of fractures or voids, 
and length of long thin concrete pilings 
under water where only one surface is 
vi sable, a non-destructive system is 
required. Pulse echo systems using 
seismic and ultrasonic devices which 
have been used previously for soil and 
metal were not found suitable for 
concrete. 

Investigations have now been made 
into the feasibility of a sonic pulse echo 
technique which introduces a longitudi- 
nal pulse into the concrete at a surface 
by mechanical impact (eg. instrumental 
hammer), and measures the echo time 
using the time base of an oscilloscope, 
at the U-S. Army Engineer Waterways 
Experiment Station. 

Measurement of thin slab was found 
difficult, but detection of cracks and 
flaws designed into three drilled piers 
was demonstrated by the Army's pulse 
echo system. 
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OPPORTUNITIES 

INDIA 

VARIOUS high pressure hoses are 
required for the Bombay Offshore 
Project of the Indian Oil and Gas 
Commission, Tenders, which close on 
April 16, include the supply of: 

• Thirty 1" 6000psi test pressure 
chikson high pressure complete hose in 
standard section of 1 2ft incorporating 
two standard series style 50 swivel joint, 
including l" WECO 602 wing unions on 
ends 

• Ten repair kits for I* 6000 psi test 
pressure chickson hose 

• Ten chickson high pressure swivel 
joints style 50 for maximum working 
pressure up to 6000 psi 

• Twenty complete WECO union 
size r fig 602 test pressure 6000 psi 
having standard acme threads on female 
subs with sealing (male and female) LP 
threaded. 

• Eighty r 6000 psi test pressure 
steel chickson hose straight section of 
5ft or 6ft long, with T r weld Fig. 602, 
6000 psi test pressure male connection 
on one end and female connection on 
the other. 

More information: Additional director 
(Stores and Purchases ), Oil and Natural 
Gas Commission , I5-E Maker Towers , 
Cuffe Parade, Colaba, Bombay 400 005. 

USA 

PRODUCT Development Associates, 
an American technology development 
and marketing company, are looking 
for manufacturers to make under li- 
cence the ‘Jacobson* Extendable Boom 
Crane, for which they hold exclusive 
marketing and licensing rights. 

The Jacobson crane is claimed to 
have unique operating capabilities. Its 
20ft boom nests entirely within its 
housing and can be fully extended or 
retracted under loads of up to 6500 lbs. 

The crane is operated by a 3-level 
hydraulic control system, is self- 
elevating to work over obstructions, 
rotates 360 degrees under load and can 
be mounted on a wide variety of 
carriers. 

More information; Mr* Donald 
Benson , Product Development Associ- 
ates, 434E 7th Street * Pori Angeles t 
Washington 98362 , USA , 

ALGIERS 

TENDERS for the supply and installa- 
tion of pilings for a floating docks, 
capacity of 2,500 tonnes at Algiers 

• continued overteaf 
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OPPORTUNITIES 

BRAZIL 

LONG-TERM co-operation is sought 
by Themag Engerharia (Brazil), poss- 
ibly in the order of ten years, For 
offshore oil work. This would include 
offshore platform design, prospecting 
work of various types covering geologi- 
cal, geophysical, and data processing, as 
well as resevoir engineering, and secon- 
dary and territary recovery. 

More information from: Sr. Luis 
Ferreira Vas , Tkemag EngHaria t Rue 
Bela Cintra 986 * 01415-Sao Paulo , 
Brazil. 

ALGERIA 


SUPPLY of 30,000 litres of pipeline 
corrosion inhibitor (Bactiram 471) is 
required by the Algerian State Gas and 
Electricity Organisation (SONELGAZ) 
for the cathodic protection of natural 
gas piping. 


Documents from SONELGAZ, Direc- 
tion de l 'Engineering-Service Engineer- 
ing GaZf 7, Chemin Far none Hanafi 
Hamma , Algeria. Tenders in French 
from manufacturers only , in double 
sealed envelopes, the outer anonymous 
envelope dearly marked 1 A.O . So 001 - 
KDG - 81 - a ne pas ouvrir\ Tender 
number: Q0LKDG-8I. Closing date 6/4/ 
81 . 

SIERRA LEONE 

AFTER promising seismic surveys, 
Mobil is to undertake a sea bottom 
survey off Turner's Peninsula, Sherbro 
Island, Sierra Leone, prior to setting up 
a drilling rig - now being prepared in 
Texas - in late May or early June, 
Mobil’s newly-formed Sierra Leone 
Oil Exploration Company is now study- 
ing future dock and communications 
requirements. 

More information from : Mr* Alfred 
Amoah f Mobil Terminal, Kissy Docky- 
ard (by S L Oil Refine ry) f Kissy f 
Freetown, Sierra Leone. 

THAILAND 

A LOAN of $53 million (£23 million) by 
the Asian Development Bank to the 
Petroleum Authority of Thailand is 


proposed for a big natural gas transmis- 
sion and distribution project. A fact- 
finding mission by bank officials has 
been suggested for next month (April). 

The project involves construction of a 
24" diameter* 43 km long submarine 
pipeline from the Kaphong Platong gas 
field to the main pipeline from the 
Erawan gas field to Rayong; the instal- 
lation of three 4,000 h.p, onshore 
compressors at Rayong; and construc- 
tion and distribution pipelines totalling 
43 km. to serve various industrial areas. 

More information from: Petroleum 
Authority of Thailand f Vibhavadi, 
Rangsit Road , Bangkok 9 , Thailand. 

CANADA 

THE 79 km underwater natural gas 
pipeline to be built for the British 
Columbia Government, from the main- 
land to Vancouver Island, by BC Hydro 
- a provincially-owned power authority 
* is expected to start deliveries in about 
two years' 1 time. Interested equipment 
and service suppliers should contact: 

Mr* Charles A. Park , P. Eng,, Super- 
visor, Pipeline Design Gas Engineering 
Division , BC Hydro, 3777 Lougheed 
Highway, Burnaby , BC V5C 3 Y3 f Brit- 
ish Columbia, Canada . 
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No. 6 

Wor ld's most so phi sticated diving 

medicine establishment 


THE most sophisticated diving medicine 
establishment in the world will be 
completed in Bethesda, Maryland, in 
the next few weeks to provide the 
industry with the latest research into 
medical* physiological and technical 
aspects of high-pressure operations on 
divers. 

The US Navy Medical Research 
Institution High Pressure Medicine Es- 
tablishment, which has taken more than 
10 years to plan and construct* includes 
a man-rated chamber complex, gas 
supply department, laboratories and 
computers. 

Four main areas of research will be 
undertaken by the centre - bioengineer- 
ing, medicine, physiology and hyper- 
baric operations. The director of the 
establishment is Captain Mark Bradley, 
a specialist in pulmonary physiology. 

Shot-blasting, 
painting needed 

SHOT-blasting and painting services 
will be required for the refurbishment 
of steel piers and cross braces on four 
jetties at the Mobil refinery in Coryton, 
Essex, England, where about half the 
175,0O0b/d production is from North 
Sea oil. 

One of the jetties is 200 yards long; 
the other three are 50 yards long. 

Work will start this year in a 12* 
month programme spread over two 
years in the summer period. 

More information from: Mobil Oil 
Co. r Coryton Refinery, Coryton , Essex, 



He will have a staff of 30 specialists and 
researchers. 

Dr. Bradley is himself carrying out a 
research programme into the effect on 
respiratory muscles during diving in- 
cluding the work load of a diver under 
high pressure in deep water. 

A monitoring system has been de- 
veloped to record a diver's breathing 
which is similar to an electrocardio- 
graph. Four disc magnetometers, about 
1" in diameter will be mounted on the 
back and front of the diver's rib cage. 
Results will be electronically calibrated. 

In the respiratory field research is 
also being undertaken on controlling 
respiration; the effect of lungs in de- 
compression situations, and breathing 
gas temperatures during operational 
diving. 

The man-rated chamber complex will 
simulate decompression situations - 
three dry and one wet chamber will be 
capable of simulated pressurisation 
equivalent to a depth of 685 metres and 
a further two dry chambers to 1,036 
metres. 

This complex will enable researchers 
to work on a programme which will 
include the effect of temperature, exer- 
cise and oxygen toxicity during and 
after decompression. 

The effect of drugs in post decom- 
pression situations will form an impor- 
tant study at the US Navy Medical 
Research Institution under Captain 
John Hallenbeck. 

Air in the brain often leads to 
heartbeat irregularities and can cause 
fibrillation. Dr. Hallenbeck is research- 
ing drug treatment in this field. 

Although there is worldwide research 
into overcoming cold and hypothermia 
on divers the Bethesda centre is also 
undertaking a programme in this field 
to determine the biological changes and 
the ultimate degrees of cold a diver can 
take. 

OMIR correspondent in Houston 


Weekending March 20 1981 

Saudis back 
cannon to fight 
oil fires 

THE Saudi Arabian Government has 
signed a contract with an Australian 
research team to develop a supersonic 
water cannon to extinguish offshore and 
onshore oilwell fires. 

The Saudi Government has been so 
impressed by the technique* being 
developed in the University of Sydney's 
Department of Mechanical Engineer- 
ing, that it has agreed to finance the 
project to more than a million Aust 
dollars over the next six years. 

The aim is to develop a much safer 
and quicker method of extinguishing 
oilwell fires, which at the moment are 
costing the Saudis hundreds of millions 
of dollars. 

The research team, led by Dr Roy 
Henderson* has developed a high speed 
water cannon which will fire jets of 
liquids at supersonic speeds. The team 
now plans to refine the technique to 
produce jets speeds greater than the 
momentum of oil spewing from the 
wells on fire, so dousing the blaze. 

This technique would replace the 
most commonly -used method of putting 
out oilwell fires: a blast of high explo- 
sives which flows away the fuel. 

Dr Henderson believes the project 
could introduce the first major develop- 
ments in oilwell fire-fighting methods 
since 1950 and says that as far as he 
knows no new technology in the area 
has been developed anywhere in the 
world, although refinements have been 
made to existing methods. 

The Saudi Government will give the 
University 390,000 dollars Aust for the 
first year of research and 90,000 dollars 
Aust every six months for the remain- 
der of the project which is expected to 
take about six years. 

The researchers have developed the 
water cannon from parts of four 17- 
pounder anti-tank World War Two 

• Continued overleaf 
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guns. Later a more elaborate field gun 
will be made for wider tests to be 
carried out in isolated areas, such as 
rifle ranges, before a production pro- 
totype is developed. 

The team will also work on the 
development of other methods of oil- 
well control, such as a special surface 
control capping device. 

In April, Dr Henderson wall visit 
Saudi Arabia to collect data on features 
like surface and bottom hole pressures 
of oil wells, their diameters and the 
nature of the fluids in them. This will 
enable him to define the oilwcll fire 
problem so that research and develop- 
ment of the equipment can proceed. 

While in Saudi Arabia, Dr Hender- 
son will liaise with researchers at the 
King Abdul Aziz University. 

The project also includes the training 
at Sydney University of Saudi Arabian 
engineers in fire-fighting techniques. 
The first trainees will arrive in June for 
a four- week course. 

In addition* a combustion laboratory 
is to be set up in Saudi Arabia probably 
at Jeddah, where Sydney University 
staff will advise Saudi Arabians on fire- 
fighting techniques. 

Initially, the project is being financed 
by the Saudi Arabian Ministry of 
Petroleum and Mineral Rexources and 
the Ministry^ for Higher Education but 
later the Ministry of the Interior may 
contribute to the combustion 
laboratory. 

Dr Henderson, who has worked on 
high speed aerodynamics in Britain, 
Germany and the United States, recent- 
ly received the 1980 David Syme Re- 
search Prize from the University of 
Melbourne, for his work. 

Mooring line 
ships ordered 

THREE offshore mooring line vessels, 
valued at $4.95 million (£2.25 million), 
have been ordered by Merseyside based 
Land and Marine Engineering Ltd from 
Cochrane Shipbuilders of Selby, York- 
shire, UK, 

The 26m long vessels, for opera- 
tion at offshore tanker loading termi- 
nals overseas, are to be registered in the 
UK and built to Bureau Veritas classifi- 
cation. 

They will be powered by two twin 
Caterpillar D348TA engines (develop- 
ing 725 B.H.P.), each driving - via 
Reimjcs WAV 5Q0B gearboxes - two 
Bamford fixed pitch propellers in Kort 
nozzles. 

Scheduled for delivery by 31st De- 
cember, 1981, the three vessels will 
have a speed of 10.25 knots and a 
ballard pull of 17.5 tonnes. Their design 
incorporates air conditioned accommo- 


dation for two officers and eight crew , 
plus two extra crew berths. 

A foam water monitor and a deter- 
gent spraying facility are to be fitted. 
The clear after-deck, served by a single 
drum electric winch, will allow minor 
maintenance work to hoses etc. 

More information from : Bos Kalis 
Westminster Ltd , Westminster House . 
Blacknest, Alton , Hants GU34 4PL, UK. 

Two topside 
jobs for CJB 

BASIC engineering of the topside 
facilities and detailed design of the 
support structure for the AJwyn North 
drilling platform in the North Sea will 
be carried out by an Anglo-French joint 
venture led by CJB Offshore Ltd (part 
of the John Brown international group) 
- with CJB-Earl and Wright and Sof- 
resid. The latter is a long- established 
French engineering company. 

The contract signed with Total Oil 
Marine Ltd., operator for the field, calls 
for a fixed steel jacket with modular 
topsides. Provision will be made for two 
drilling rigs and accommodation for 220 
persons. 

Work has begun in the joint venture 
offices and installation of the platform 
in 130 metres of water in UK Block 3/9 
is scheduled to take place in 1983. 

The Alwyn field is expected to be 
developed by means of two fixed 
platforms. 

Partners in the Alwyn field develop- 
ment arc Total Oil Marine (33%), Elf 
UK (44.5%) and Aquitaine UK 

(22.5%). 

CJB are also partners in work which 
has begun in in London on the enginee- 
ring design of topside facilities for 
production platforms for the Tyra gas- 
field in the Danish sector of the North 
Sea. 

The contract was awarded by Dansk 
Boreselskab to a joint venture formed 
by Geoplan A/S of Copenhagen and 
CJB, Dansk Boreselskab is the operator 
for D.U.C* (AP. Moller. Shell, Chev- 
ron and Texaco), 

Valued at £7 million, the contract 
covers the detailed engineering of the 
process and treatment facilities on 
Tyra’s two production platforms, as 
well as facilities on the associated gas 
flare platforms. The work will take 
place in both London and Copenhagen , 
and is scheduled for completion in 
fourteen months. 

Geoplan A/S is a consulting subsidi- 
ary of the Kampsax Group and has been 
extensively engaged in the oil and gas 
industry in Denmark. Geoplan A/S will 
be assisted by Carl Bro Group, which is 
another Danish consulting engineering 
company. 


Maintenance for 
Benin offshore 

MAINTENANCE, inspection and 
repair contracts for the three wellhead 
platforms to be installed on the Benin 
offshore oilfield (due west of Nigeria, 
between that country and Togo) will be 
handled by Saga Petroleum, operator 
for the Benin Government, from its 
Norwegian headquarters. 

The three platforms, which will stand 
in 50m of water, are due to be delivered 
in November, 

Delivery in April, 1982, is scheduled 
for two land-based storage tanks. 

More information from: Mr* Richard 
Barry, vice president production and 
development. Saga Petroeum A.S . and 
Co,, Box 550, 1301 Sartdvika , , Norway. 

New pressure 
water cleaner 

A MEDIUM pressure water cleaner 
developed to operate in high risk fire 
hazard areas developed by KEW Sales 
Ltd., of Penrith, England, is powered 
by an air motor to drive the low rpm 
Kew six-cylinder pump. 

The unit weighs 250 lbs and can be 
used either on wheels or bolted down to 
a fixture. 

It features variable pressure up to 
1600 psi controlled from the lance 
handle which rotates through a full 360 
to allow cleaning in difficult situations. 
It can also draw in detergents and other 
chemicals from twin self-contained 
tanks. 

A KEW spokesman said: 'By linking 
the cleaner with our sandblasting at- 
tachment, the unit will quickly remove 
old paintwork and rust before re- 
painting,* 

More information from: KEW Sates 
Ltd., Carleton t Penrith , Cumbria , Eng- 
land. Tel 0768 65777. 

P.M.D. Subsea 
add cables 

P.M.D, Subsea Inspection Ltd.* where 
ex-OSEL sales manager Jerry Turner 
has just taken over as technical director, 
is expanding into new- premises in Great 
Yarmouth, England, from April L 

At the same lime, says Mr. Turner, 
the company will add to its range of 
inspection equipment available for hire 
with the introduction of a cable- 
moulding facility. 

More information from: J. Turner, 
P.M.D, Subsea Inspection Ltd., 11 
Brinelt Way , Harfreys Industrial Estate, 
Great Yarmouth f Norfolk, UK. Phone 
0493 59229. 
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Offshore majors 
look at acid 
alternative 

ACID pickling of offshore rig heat 
exchangers and other offshore structure 
fittings could be replaced by a new de- 
rusting system if a Finnish product now 
being tested in the North Sea by two oil 
majors proves successful. 

In use in other industries for the past 
five years, and introduced to Britain 
just over a year ago by Metal Treatment 
Specialists Ltd., the product is Biox - a' 
biological oxide remover for rust, tarn- 
ish and verdigris on iron, steel, copper, 
brass and aluminium. It is available in 
liquid or gel form, is non-toxic* non- 
flammable, non-fuming, bio-degradable 
and completely safe to handle without 
protective clothing, says MTS. 

The liquid form of Biox is normally 
used for derusting by immersion and the 
time taken for derusting can be speeded 
up either by using an ultrasonic tank or 
by raising the temperature of the liquid 
to a maximum of 80 °C* 

Light rust and tarnish, however, can 
be simply removed by painting on the 
Biox liquid and then gently rubbing 
with a fibrous pad. 

Biox gel is used for derusting in situ 
and large areas subject to rapid air 
movement require to be covered with 
cling film to prevent the layer of gel 
drying out before the oxide has been 
absorbed. Biox, says MTS, will remove 
only the oxide of the metal, never the 
metal itself. 

Peter Scott, technical sales consultant 
to MTS, told OMIR: The biggest 
advantages of Biox are that it is 
completely safe to handle without pro- 
tective clothing and that it is bio 
gradable. it is somewhat slower than 
phosphoric or hydrochloric acid pickl- 
ing but much safer. In any event, the 
acid used on the rigs has to be taken 
back to shore under conditions of 
extreme caution/ 

There are also interesting aspects to 
the use of Biox in conjunction with 
ultrasound techniques. The Finns con- 
ducted tests comparing results of: 

(1) The use of ultrasound and water, 
when it was found that an obvious part 
of the loose surface became removable 
in two minutes but that after that the 
cleaning proceeded very slowly and the 
result after two hours was poor, 

(2) Pure Biox liquid, with which there 
were no obvious differences between 
the upper and lower surfaces. The 
cleaning began more slowly than by 


ultrasound but proceeded effectively so 
that surfaces were clean within two 
hours. 

(3) Biox and ultrasound. As the 
ultrasound removed the loose surface 
rust, the cleaning started faster than 
with the liquid alone. The process then 
proceeded rapidly because the chemical 
dissolving and the mechanical loosening 
happen concurrently thus making each 
method more effective. The surface is 
completely clean, it is claimed, within 
30 minutes. 

The Finnish test result analysis adds: 
Tor the cleaning of complicated parts, 
such as locks etc, the use of ultrasound 
makes the process more effective by 
causing a flow effect into deep holes and 
thus carrying out the dirt and oxides 
dissolved by the Biox liquid/ 

Mr. Scott said that MTS is now in 
discussion with a Midlands-based com- 
pany over the use of Biox with a 
different sound process. The unit, pro- 
duced by Nickersons Hydrason Ltd.* of 
Cradley Heath* near Birmingham, can 
be skid-mounted for transportation to 
offshore structures* he added. 

More information from: Mr. P. Scott f 
Metal Treatment Specialists Ltd., Unit 
21 A, Cambridge Avenue, Trading 
Estate, Slough, Berks , England. Tele- 
phone 0753 76191. 

Dial for pipeline 
leaks 

A DIFFERENTIAL absorption laser 
radar (Dial) technique relying on new 
kinds of tuneable lasers demonstrated 
during research at SRI International 
and Stanford University (USA) had 
better sensitivity and a longer range for 
detection of trace elements in the 
atmosphere than the competing Raman 
and fluorescence techniques. 

Dial systems can be used to test air 
pollution and are of particular use in the 
oil industry to detect pipeline leaks 
thereby improving safety. 

Another application is laser tomogra- 
phy, so called because of its analogy to 
X-ray tomography. Wide area, two 
dimensional, depth-resolved air pollu- 
tion measurements can be obtained 
using continuous-wave carbon dioxide 
laser power. 

Logging cable 
'more compact' 

WHAT is claimed to be a stronger, 
more compact downhole logging cable 
is now available from the Bridon Group 
after testing by Otis in Dallas. Breaking 
loads for this new product are said to be 
20 per cent above those for convention- 
al strands of the same diameter. 

It has low rotational properties, say 
the makers, a high crush resistance and 
a smooth periphery achieved by using 
the Dyform process. 


Together with an absence of electric 
cables in the middle, these factors 
combine to give the new product what is 
seen by Mr. K. Ronson, Bridon 4 s 
offshore specialist, as its main feature: a 
tight diameter. As a result, close coiling 
on the drum is ensured and the risk of 
pressure loss at the wellhead stuffing 
box reduced. 

These wire strands for well service 
are made of high-tensile carbon steel 
wire with a drawn galvanised finish. All 
the main operational sizes are available 
from the Bridon Group, the sole 
makers. The product is manufactured in 
Holland. 

More information from: Mr. K. T. 
Ronson , Bridon , Warmsworth Halt, 
Doncaster DN4. Tel: 0302 4010 , ext. 265 

TECHNOLOGY LETTER 

Water jetting and 

downhole 

tubulars 

Dear Sir 

REFERRING to the OMIR Technical 
Supplement of March 1981 we were 
very surprised at the article under the 
heading ‘methods of cleaning steel 
tubulars - water jetting* as we have 
been very successful using high pressure 
equipment with abrasive injection using 
the natural media for the past five 
years, and as yet no other method has 
achieved such a high rate of cleaning* 
profile and quality required for high 
specification underwater inspection. 
Excellent results arc also obtained in 
the preparation of critical surfaces in 
the splash zone areas prior to the 
application of epoxies on risers. 

B, Stockton, managing director, 
Maritime Offshore Projects Ltd* Great 
Yarmouth* UK, 

Stephen E* Kemp, managing director. 
Ram co Oilfield and Marine Services 
Ltd, Aberdeen* author of the paper 
referred to* writes: 

Mr Stockton appears to have mis- 
understood the terminology of 'down- 
hole tubular* which is the pipe with 
threaded connections which actually 
produces the oil. He seems to have this 
confused with tubular steel as one might 
find on the jacket of an offshore 
platform. This being the case, water 
jetting is indeed well proven for under- 
water cleaning and in some instances as 
a suitable method for surface prepara- 
tion prior to the application of protec- 
tive coatings. 

However, downhole production 
tubing, i.e, ‘downhole tubulars’, is a 
very different animal. I think Mr. 
Stockton would be hard pressed to give 
current examples of production tubing 
cleaned by high pressure water jetting 
in the North Sea area except for rust, 
scale and oil residue removal prior to 
abrasive blast cleaning* 
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guns. Later a more elaborate field gun 
will be made for wider tests to be 
carried out in isolated areas, such as 
rifle ranges, before a production pro- 
totype is developed. 

The team will also work on the 
development of other methods of oil- 
well control, such as a special surface 
control capping device. 

In April, Dr Henderson will visit 
Saudi Arabia to collect data on features 
like surface and bottom hole pressures 
of oil wells, their diameters and the 
nature of the fluids in them. This will 
enable him to define the oilwell fire 
problem so that research and develop- 
ment of the equipment can proceed. 

While in Saudi Arabia, Dr Hender- 
son will liaise with researchers at the 
King Abdul Aziz University. 

The project also includes the training 
at Sydney University of Saudi Arabian 
engineers in fire-fighting techniques. 
The first trainees will arrive in June for 
a four*week course. 

In addition, a combustion laboratory 
is to be set up in Saudi Arabia probably 
at Jeddah, where Sydney University 
staff will advise Saudi Arabians on fire- 
fighting techniques. 

Initially, the project is being financed 
by the Saudi Arabian Ministry of 
Petroleum and Mineral Resources and 
the Ministry for Higher Education but 
later the Ministry of the Interior may 
contribute to the combustion 
laboratory. 

Dr Henderson, who has worked on 
high speed aerodynamics in Britain, 
Germany and the United States, recent- 
ly received the 1980 David Syme Re- 
search Prize from the University of 
Melbourne, for his work. 

Mooring line 
ships ordered 

THREE offshore mooring line vessels, 
valued at $4*95 million (£2*25 million), 
have been ordered by Merseyside based 
Land and Marine Engineering Ltd from 
Cochrane Shipbuilders of Selby, York- 
shire, UK, 

The 26m long vessels, for opera- 
tion at offshore tanker loading termi- 
nals overseas, are to be registered in the 
UK and built to Bureau Veritas classifi- 
cation. 

They will be powered by two twin 
Caterpillar D348TA engines (develop- 
ing 725 B.H.P*), each driving - via 
Reintjes WAV 5G0B gearboxes - two 
Bamford fixed pitch propellers in Kort 
nozzles* 

Scheduled for delivery by 31st De- 
cember, 1981, the three vessels will 
have a speed of 10*25 knots and a 
ballard pull of 17.5 tonnes. Their design 
incorporates air conditioned accommo- 


dation for two officers and eight crew, 
plus two extra crew berths, 

A foam water monitor and a deter- 
gent spraying facility are to be fitted* 
The clear after-deck, served by a single 
drum electric winch, will allow minor 
maintenance work to hoses etc. 

More information from: Bos Kalis 
Westminster Ltd , Westminster House , 
Blacknest, Alton , Hants GUM 4PU , UK, 

Two topside 
jobs for CJB 

BASIC engineering of the topside 
facilities and detailed design of the 
support structure for the Alwyn North 
drilling platform in the North Sea will 
be carried out by an Anglo-French joint 
venture led by CJB Offshore Ltd (part 
of the John Brown international group) 
- with CJB-Earl and Wright and Sof- 
resid. The latter is a long-established 
French engineering company. 

The contract signed with Total Oil 
Marine Ltd., operator for the field, calls 
for a fixed steel jacket with modular 
topsides. Provision will be made for two 
drilling rigs and accommodation for 220 
persons* 

Work has begun in the joint venture 
offices and installation of the platform 
in 130 metres of water in UK Block 3/9 
is scheduled to take place in 1983. 

The Alwyn field is expected to be 
developed by means of two fixed 
platforms. 

Partners in the Alwyn field develop- 
ment are Total Oil Marine (33%), Elf 
UK (44*5%) and Aquitaine UK 
(22.5%). 

CJB are also partners in work which 
has begun in in London on the enginee- 
ring design of topside facilities for 
production platforms for the Tyra gas- 
field in the Danish sector of the North 
Sea. 

The contract was awarded by Dansk 
Boreselskab to a joint venture formed 
by Geoplan A/S of Copenhagen and 
CJB. Dansk Boreselskab is the operator 
for D.U.C. (AP. Moller, Shell, Chev- 
ron ar*d Texaco)* 

Valued at £7 million, the contract 
covers the detailed engineering of the 
process and treatment facilities on 
Tyra's two production platforms, as 
well as facilities on the associated gas 
flare platforms. The work will take 
place in both London and Copenhagen, 
and is scheduled for completion in 
fourteen months. 

Geoplan A/S is a consulting subsidi- 
ary of the Kampsax G roup and has been 
extensively engaged in the oil and gas 
industry in Denmark. Geoplan A/S will 
be assisted by Carl Bro Group, which is 
another Danish consulting engineering 
company* 


Maintenance for 
Benin offshore 

MAINTENANCE, inspection and 
repair contracts for the three wellhead 
platforms to be installed on the Benin 
offshore oilfield (due west of Nigeria, 
between that country' and Togo) will be 
handled by Saga Petroleum, operator 
for the Benin Government, from its 
Norwegian headquarters. 

The three platforms, which will stand 
in 50m of water, are due to be delivered 
in November. 

Delivery in April, 1982, is scheduled 
for two land-based storage tanks. 

More information from : Mr* Richard 
Barry , vice president production and 
development , Saga Petroeum A.S . and 
Co * , Box 550, 1301 Sandvika f Norway, 

New pressure 
water cleaner 

A MEDIUM pressure water cleaner 
developed to operate in high risk fire 
hazard areas developed by KEW Sales 
Ltd,, of Penrith, England, is powered 
by an air motor to drive the low rpm 
Kew six-cylinder pump. 

The unit weighs 250 lbs and can be 
used either on wheels or bolted down to 
a fixture. 

It features variable pressure up to 
1600 psi controlled from the lance 
handle which rotates through a full 360* 
to allow cleaning in difficult situations. 
It can also draw r in detergents and other 
chemicals from twin self-contained 
tanks* 

A KEW spokesman said; "By linking 
the cleaner with our sandblasting at- 
tachment, the unit will quickly remove 
old paintwork and rust before re- 
painting." 

More information from: KEW Sates 
Ltd,, Carleton , Penrith* Cumbria , Eng- 
land, Tel 0768 65777. 

P.M.D. Subsea 
add cables 

P.M.D. Subsea Inspection Ltd., where 
ex-GSEL sales manager Jerry Turner 
has just taken over as technical director, 
is expanding into new premises in Great 
Yarmouth, England, from April 1. 

At the same time, says Mr. Turner, 
the company will add to its range of 
inspection equipment available for hire 
with the introduction of a cable- 
moulding facility. 

More information from: J. Turner , 
P.M.D, Subsea Inspection Ltd,, 11 
Brinetl Way, Harfreys Industrial Estate, 
Great Yarmouth, Norfolk , UK. Phone 
0493 59229 . 
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Offshore majors 
look at acid 
alternative 

ACID pickling of offshore rig heat 
exchangers and other offshore structure 
fittings could be replaced by a new de- 
rusting system if a Finnish product now 
being tested in the North Sea by two oil 
majors proves successful. 

In use in other industries for the past 
five years, and introduced to Britain 
just over a year ago by Metal Treatment 
Specialists Ltd,, the product is Biox - a* 
biological oxide remover for rust, tarn- 
ish and verdigris on iron, steel, copper, 
brass and aluminium. It is available in 
liquid or gel form, is non- toxic, non- 
flammable, non-fuming, bio-degradable 
and completely safe to handle without 
protective clothing, says MTS* 

The liquid form of Biox is normally 
u*sed for derusting by immersion and the 
time taken for derusting can be speeded 
up either by using an ultrasonic tank or 
by raising the temperature of the liquid 
to a maximum of 80 C. 

Light rust and tarnish, however, can 
be simply removed by painting on the 
Biox liquid and then gently rubbing 
with a fibrous pad* 

Biox gel is used for derusting in situ 
and large areas subject to rapid air 
movement require to be covered with 
cling film to prevent the layer of gel 
drying out before the oxide has been 
absorbed. Biox, says MTS, will remove 
only the oxide of the metal, never the 
metal itself* 

Peter Scott, technical sales consultant 
to MTS, told OMIR: The biggest 
advantages of Biox are that it is 
completely safe to handle without pro- 
tective clothing and that it is bio- 
gradable. It is somewhat sk>w r er than 
phosphoric or hydrochloric acid pickl- 
ing but much safer. In any event, the 
acid used on the rigs has to be taken 
back to shore under conditions of 
extreme caution/ 

There are also interesting aspects to 
the use of Biox in conjunction with 
ultrasound techniques* The Finns con- 
ducted tests comparing results of: 

(1) The use of ultrasound and water, 
when it was found that an obvious part 
of the loose surface became removable 
in two minutes but that after that the 
cleaning proceeded very slowly and the 
result after two hours was poor. 

(2) Pure Biox liquid, with which there 
were no obvious differences between 
the upper and lower surfaces. The 
cleaning began more slowly than by 


ultrasound but proceeded effectively so 
that surfaces were dean within two 
hours* 

(3) Biox and ultrasound. As the 
ultrasound removed the loose surface 
rust, the cleaning started faster than 
with the liquid alone. The process then 
proceeded rapidly because the chemical 
dissolving and the mechanical loosening 
happen concurrently thus making each 
method more effective. The surface is 
completely dean, it is claimed, within 
30 minutes. 

The Finnish test result analysis adds: 
'For the cleaning of complicated parts, 
Such as locks etc, the use of ultrasound 
hiakes the process more effective by 
causing a flow effect into deep holes and 
thus carrying out the dirt and oxides 
dissolved by the Biox liquid*" 

Mr. Scott said that MTS is now in 
discussion with a Midlands-based com- 
pany over the use of Biox with a 
different sound process* The unit, pro- 
duced by Nickersons Hydrason Ltd*, of 
Cradlcy Heath, near Birmingham, can 
be skid-mounted for transportation to 
offshore structures, he added. 

More information from: Mr. P. Scott, 
Metal Treatment Specialists Ltd., Unit 
21 A, Cambridge Avenue. Trading 
Estate, Slough, Berks, England. Tele- 
phone 0753 76191. 

Dial for pipeline 
leaks 

A DIFFERENTIAL absorption laser 
radar (Dial) technique relying on new 
kinds of tuneable lasers demonstrated 
during research at SRI International 
and Stanford University (USA) had 
better sensitivity and a longer range for 
detection of trace elements in the 
atmosphere than the competing Raman 
and fluorescence techniques. 

Dial systems can be used to test air 
pollution and are of particular use in the 
oil industry to detect pipeline leaks 
thereby improving safety. 

Another application is laser tomogra- 
phy, so called because of its analogy to 
X-ray tomography. Wide area, two 
dimensional, depth* resolved air pollu- 
tion measurements can be obtained 
using continuous- wave carbon dioxide 
laser power. 

Logging cable 
'more compact' 

WHAT is claimed to be a stronger, 
more compact downhole logging cable 
is now available from the Bridon Group 
after testing by Otis in Dallas. Breaking 
loads for this new product are said to be 
20 per cent above those for convention- 
al strands of the same diameter* 

It has low rotational properties, say 
the makers, a high crush resistance and 
a smooth periphery achieved by using 
the Dyform process* 


Together with an absence of electric 
cables in the middle, these factors 
combine to give the new product what is 
seen by Mr. K. Ronson, Bridon T s 
offshore specialist, as its main feature: a 
tight diameter. As a result, dose coiling 
on the drum is ensured and the risk of 
pressure loss at the wellhead stuffing 
box reduced. 

These wire strands for well service 
are made of high-tensile carbon steel 
wire with a drawn galvanised finish. All 
i he main operational sizes are available 
from the Bridon Group, the sole 
makers. The product is manufactured in 
Holland. 

More information from: Mr. K. T. 
Ronson, Bridon, Warmsworth Hall, 
Doncaster DN4. Tel; 0302 4010 , ext. 265 . 

TECHNOLOGY LETTER 

Water jetting and 

downhole 

tubulars 

Dear Sir 

REFERRING to the OMIR Technical 
Supplement of March 1981 we were 
very surprised at the article under the 
heading "methods of cleaning steel 
tubulars - water jetting' as we have 
been very successful using high pressure 
equipment with abrasive injection using 
the natural media for the past five 
years, and as yet no other method has 
achieved such a high rate of cleaning, 
profile and quality required for high 
specification underwater inspection. 
Excellent results are also obtained in 
the preparation of critical surfaces in 
the splash zone areas prior to the 
application of epoxies on risers. 

B. Stockton, managing director. 
Maritime Offshore Projects Ltd, Great 
Yarmouth, UK. 

Stephen E. Renip, managing director, 
Ramco Oilfield and Marine Services 
Ltd, Aberdeen, author of the paper 
referred to, writes; 

Mr Stockton appears to have mis- 
understood the terminology of 'down- 
hole tubular' W'hich is the pipe with 
threaded connections which actually 
produces the oil. He seems to have this 
confused with tubular steel as one might 
find on the jacket of an offshore 
platform. This being the case, water 
jetting is indeed well proven for under- 
water cleaning and in some instances as 
a suitable method for surface prepara- 
tion prior to the application of protec- 
tive coatings. 

However, downhole production 
tubing, Le. ‘downhole tubulars', is a 
very different animal. 1 think Mr, 
Stockton would be hard pressed to give 
current examples of production tubing 
cleaned by high pressure water jetting 
in the North Sea area except for rust, 
scale and oil residue removal prior to 
abrasive blast cleaning. 
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NMRI ATTENDS DIVING SYMPOSIUM 
By Mark Allen 


During early February the Inter- 
national Diving Symposium (IDS) was 
held in New Orleans, LA. This years 
symposium focused on new technology 
and improved methods of underwater 
work.i The IDS is sponsored by the 
Association of Diving Contractors 
(ADC) and is internationally accept- 
ed as the premier meeting of its 
kind. The IDS has been held annu- 
ally since 1970. The 3 day sympo- 
sium is divided into three main 
events; formal presentations on new 
developments in diving, exhibits by 
diving firms such as equipment man- 
ufacturers, commercial diving compa- 
nies, and workshops by ADC safety 
and medical committees. This year 
the U. Navy was represented by an 
exhibit from the Diving and Salvage 
Training Center in Panama City, FL, 
Representatives attending this years 
symposium from the Hyperbaric Medi- 
cine Program Center included CAPT 


Mark Bradley, Mr. John Naquin, Mr, 
Mitchell Witt, and Mr, Mark Allen. 
Also attending from NMRI were CAPT 
James Vorosmarti and Dr. Arthur 
Bachrach. 

The ADC has as its goals "Commu- 
nication, Education, Safety,” As 
such, most of the themes of the for- 
mal presentations revolve around 
these goals. The speakers presented 
material on such subjects as new 
diving technology (such as under- 
water welding), medical effects of 
diving, government regulations, and 
diver training. One presentation 
dealt with a commercial diving 
school that purchased old Navy diving 
chambers, formerly at the Washington 
Navy Yard, and moved them to New York 
to use them to train new commercial 
diversi Another presentation dealt 
with atmospheric diving suits such as 
"JIM" which was the subject of re- 
search several years ago at NMRI. 
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There Is a great interest among commer- 
cial diving companies to expand the ser- 
vices they offer their customers, princi- 
pally the oil and marine construction com- 
panies working offshore. In trying to ac- 
complish this goal and remain competitive, 
such innovations as remote control vehicles 
(RCV)*, one atmosphere vehicles, and suits 
have been developed. Such equipment is de- 
signed primarily for deep waters where eco- 
nomics, safety, and the type of work to be 
accomplished usually dictate their use. 

Such equipment does not replace a diver so 
much as It makes his job safer and more 
productive. Because of this, most of the 
interest generated by the exhibits was fo- 
cused on these vehicles. One vehicle, named 
"Mantis" by its British developers, was a 
totally fascinating piece of equipment, 
'’Mantis'* is designed to accomodate one op- 
erator lying on his stomach. In front of 
the operator is a small console with TV 
screen, joystick, and other controls. (It 
was very exciting to this writer who climb- 
ed inside and was immediately reminded of 
being in a spacecraft type environment.) 

With the advantages of a submarine, "Mantis 11 
has two manipulators for grabbing articles 
underwater and TV for relaying information 

* * * 



* Remote Control Vehicle fr RCV225" manufac- 
tured by Hydro Products, Inc. This RCV 
comes with underwater light and television 
and is used primarily for inspections. 

Note thrusters on vehicle which provide 
propulsion for maneuvering. 


to the surface. As companie’s operations 
move into deeper waters, one atmosphere 
vehicles and suits will become more advan- 
tageous for certain kinds of work because 
of the cost of manned deepwater work. 

The ADC workshops consisted of topics 
such as CPR in diving, and neurologic exams 
for laymen. One of the more interesting 
workshop topics involved ways to extend 
survival time in a lost diving bell. This 
presentation was by a representative of 
Kinergetics Incorporated of California. 

This firm manufactures a survival unit con- 
sisting of a parka, sleeping bag type gar- 
ment, and small carbon dioxide units. When 
a diving bell is "lost" or its umbilical is 
cut off from the surface, any or all of the 
bell’s life support capability may be lost. 
This type of accident places the divers in- 
side the bell in a serious situation In two 
ways. The first danger is loss of body heat 
and consequent lowering of body core temp- 
erature. This heat loss is greatly acceler- 
ated due to the high helium concentration 
in the diver's breathing gas. The second 
danger is the build-up of carbon dioxide in 
the bell atmosphere. Kinergetics has devel- 
oped the garments to retain body heat and 
the small scrubber unit to remove carbon 
dioxide from the diver’s breaching gas. 

Each unit is designed to be carried in a 
waterproof container in the bell. Although 
the unit manufactured by Kinergetics has 
not, as of this writing, been used in an 
actual emergency, a similar unit has and is 
credited with helping to save the lives of 
the divers involved. 

On B February, the Assistant Secretary 
\X/ of Defense for Manpower, Reserve Af- 
fairs and Logistics, approved the awarding 
of Humanitarian Service Medals to those 
Navy Personnel participating in the rescue 
and recovery operation pertaining to the 13 
January Air Florida airline crash in the 
Potomac River. NMRI's Hyperbaric Medicine 
Program Center divers, considered to have 
earned this award by performing a major and 
direct recovery role beyond the normal ex- 
pectations of duty include GMGC(DV) W, E. 
Brooks, GMCl(DV) G. F* Crow, HMl(DV) W. S. 
Ligget, HTl(DV) C. D, Goerlich, MMi(DV) J. 
R, Wilcox, and HT2(DV) C. Light, 
ts Those who expect to reap the blessings 


of freedom must, like men, undergo Che 
fatigue of supporting it. 59 


(Thomas Paine) 
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The 

Hyperbaric Research 
Facility 


The Hyperbaric Research Facility chamber com- 
plex features the most recent developments in 
chamber design and construction. It includes five 
separate dry chambers, a wet diving chamber 
mounted vertically beneath the center chamber, 
and the necessary systems for life support, operat- 
ing control, communication, fire protection, water 
conditioning, instrumentation, and data acquisition. 
Three separate atmosphere conditioning systems 
control chamber temperature, humidity, oxygen, 
make-up, and the removal of carbon dioxide, par- 
ticulate matter and contaminants. Computer termi- 
nals in the control room provide immediate access 
to the central data processing equipment on the 
second floor of the building. 

Three of the dry chambers and the wet chamber 
are rated to 1,000 psi: the other two dry chambers 
can be pressurized to 1,500 psi. The dry chambers, 
each of which is equipped with viewing ports, ser- 
vice locks for food and supplies, feed- through 
connections for monitoring instruments, and com- 
munication penetrations, have been designed to 
support diver habitation for over 90 days. 

The central dry chamber provides access for 
diver excursions into the wet chamber, in which the 
environmental parameters of temperature, light 
fevel, and pressure are controlled by topside per- 
sonnel to meet individual project requirements. 




Lower feft NMRI ' s new c hamper comp/ex. Move: The 
Hyperbanc Research Facility. 


Water temperature can be varied from 34° F to 
110° F, providing a wide test range for thermal 
studies. 

The 2-story Hyperbaric Research Facility houses 
the hyperbaric chamber complex, administrative of- 
fices , and various support areas including gas mixing 
and analysis, helium reclamation, and atmospheric 
conditioning facilities. Also within the 60,000- 
square-foot building are a comprehensive technical 
library, a complete computer facility for data 
storage, retrieval, and instant analysis, and 12 sepa- 
rate laboratories. These laboratories, staffed by 
research scientists from several NMRI departments, 
are individually designed and equipped to meet the 
needs of various scientific disciplines. 

The extensive test and evaluation efforts within 
NMRI's hyperbaric research program are directed 
along three broad fronts. These concern solving the 
diving biomedical problems now facing fleet opera- 
tional divers, solving the physiological problems cur- 
rently identified for diving to 1,000 feet and finding 
the safest and most efficient means of advancing 
man's depth capability to 2,500 feet 






Lower right Testing in a body plethysmograph. Above 
One of NMRI's research /a bora torses. 


The specific areas of research encompassed in 
this program are: 

* The study of the principles and physiology 
underlying safe decompression. 

*- The development of improved methods to 
treat diving accidents. 

* The study of respiratory function in the diving 
environment 

•* The use or oxygen at increased pressures to 
enhance the safety and efficiency of diving 
operations. 

* The effects of exposure to the diving environ- 
ment on the cardiovascular system. 

* The effects of thermal drain on the diver and 
the determination of the amount and distribu- 
tion of heat needed to maintain a diver ade- 
quately safe and functional 

* High pressure biology. 


NMRI was commissioned in 1942* when the 
need for Navy-oriented medical research in a multi- 
disciplined institute was realized. Located on the 
grounds or the National Naval Medical Center in 
Bethesda, Maryland, NMRI enjoys the benefit of 
easy access to the Washington, D>C. area's extensive 
scientific community, 

NMRJ's staff, which numbers over 4O0 f consists 
of naval officers in the Medical Dental and Medical 
Service Corps; a nucleus of career civil service scien- 
tists. and a well-trained support force. Ongoing pro- 
grams include such areas as biomedical science* 
clinical and experimental immunology, dental 
science, environmental bio-sc lence, micro-biology, 
veterinary medical science, and hyperbaric medi- 
cine and physiology. 

Though involved in these varied topics of study* 
NMRI is the Navy's leading laboratory for bio- 
medical hyperbaric research, This was a primary 
reason for the decision of the U.S* Navy to build one 
of the world's most advanced hyperbaric research 
systems there. The expanded diving research and 
development capabilities provided by the Hyper- 
baric Research Facility have enhanced NMRI's on- 
going policy of providing to the operating forces* 
equipment developers and general research com- 
munity the information necessary to ensure the 
safety and effectiveness of the working diver at 
increasingly deeper depths. 
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Cutaway v;ew of NMRI's new hyperbaric 
complex, one of the most advanced 
^search systems m the world. 


The Naval Medical Research Institute (NMRI) is 
the Navy's largest biomedical research facility. An 
activity sponsored by the Naval Medical Research 
and Development Command. NMRI conducts a 
multi-disciplined program that is dedicated to the 
improvement of the health, safety, and efficiency of 
naval personnel. The newest addition to NMRTs 
capabilities Es the Hvperbaric Research Facility. 


The Hyperbaric Research Facility houses a 
hyperbaric complex capable of simulating ocean 
depths down to 3,400 feet for both man and animal 
diving research. The primary emphasis of the exper- 
ienced cadre of research scientists and technicians 
who operate and maintain this sophisticated facility 
is on solving the myriad of problems that man en- 
counters in the undersea environment 
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WHO'S WHO 


-p g CDR L, J, Jenkins, Jr., recentl y 
reti r ed Of ficer in Charge_of the 
NMRI Toxicology Detachment, Wri gh t-Pa tter - 
son AFB, h as info rm ed us that Dr,-M. E, 
Anders en, M. L. Gargas. R . A. J ones, and 
himself »__have received the Frank R. Blood 
Award from the Society of Toxicology. The 
award was. in recognition for the best paper 
published in Toxicology and Applied Pharma- 
cology for a 1980-81 12 month period. The 
paper, entitled "Determination of the Kin- 
etic Constants for Metabolism of Inhaled 
Toxicants in Vivo Using Gas Uptake Measure- 


CSjp' LCDR K. M. Shakir, Metabolic Research 
Branch, Casualty Care Program Center, has 
been elected as a Fellow of the American 
College of Physicians. 

ftcijr 3 The event is several months past but 
the significance of it is lasting. Dr. 

Emilio Weiss, the distinguished occupant of 
NMRI's Chair of Science, has been elected 
to serve as the first president of the new- 
ly established American Society for Rick- 
ettsiology and Rickettsial Diseases. The 
election occurred at a major conference on 
rickettsial diseases sponsored by the 
National Institute of Allergy and Infect- 
ious Diseases, and held at the Rocky Mount- 
ain Laboratory in Ramil ton, MT. The confer- 
ence was attended by more than 100 rick- 
ettsiologists from the United States, Aus- 
tralia, England, France, and Switzerland. 
tLcijp CDR D. M. Strong, Transplantation 
Research Branch (TRB) Chief, Casualty Care 
Program Center, has received a letter of 
appreciation and a copy of a thesis enti- 
tled - Apropos Bone Allografts , from Dr. G. 

E. Friedlaender. Dr. Friedlaender , who pre- 
viously served as a LCDR and Procurement 
Officer in the TRB, is now an Associate 
Professor in Orthopedic Surgery and Oncol- 
ogy at Yale School of Medicine, submitted 
the thesis in competition for the Kappa 
Delta Award. 

* * * 

As NMRI moves on and upward, individual members of its Navy "team" continue to exem- 
plify themselves through receipt of special honors and promotions. Those to be recognized 


ments , was based on research conduct ed at 
the Detachment, 

(CS if* CAPT R. H- Watten, having had a long 
and productive service in the Navy Research 
Laboratory System, will become the Director 
Designate of the Gorgas Memorial Laboratory 
in Panama on 1 May. 


If it's a short distance— walk! 

It's good 
for you and 
your country! 



and congratulated this month include: 




Olof G. Carlson 

COL 

CCPC 

Letter of Commendation 


Lillian Carpio 

HM1 

ADMIN 

NMRI Sailor of the Year 


Steven C, Vogelsang 

HM2 

CCPC 

Letter of Commendation 


John Godish 

GS-9 

HMPC 

Promoted to G5-I1 


Robin Cox 

GS-5 

RSPC 

Reclassified to WG-5 


Joseph Washington 

WS-4(Temp) 

RSPC 

Permanent Appointment 


"New people" bring 
rill. With a sincere "We3 
full steam ahead. 

fresh ideas and 

energies to the 

positions they are expected 

to 

Lcome Aboard 11 from everyone at NMRI* chart your course and proce 

James F. Surans 

LT (to) 

IDPC (from) 

OIS, NETC, Newport, RI 


Mary Lynn Myhal 

LTjg 

IDPC 

OIS, NETC, Newport, RI 


Geoffrey A, Parr 

ET2 

RSPC 

AESD C-7, San Diego, CA 


Jeffery Loomis 

HM3 

IDPC 

ASH NSHS, Ft. Sam Houston, 

IX 

John Hilderbrandt 

HA 

CCPC 

ASH NSHS, Ft. Sam Houston, 

TX 

Mildred Bender 

GS-6 

IDPC 

Transfer 


Samuel G. Hayden 

WG-S 

RSPC 

Transfer 


Sammie L. Fullwood 

WG-1 

ADMIN 

Temporary 



(CStf 3 * for efforts expended, NMRI as a whole extends many thanks and best wishes to these 
who have contributed to our success: HM2 John E. Dietrich, HM2 Steven 0. Vogelsang, Mary M. 
Matzen, and Doris N. Auer. 
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SPORTS TWX 

On 7 March, CDR "Hank" Towle (CCPC) 
and LT Jim Palmieri (IDPC) joined approxi- 
mately 1,500 other runners in the 2QK 
"Bethesda Chase"* Despite the cold, rain, 
and hills, Jim passed NNMC to finish 69th* 
in 73:03* Hank, in hot pursuit, finished 
in 96:00* 

M » "Ranger Rick "of the National 
Wildlife Federation and Ronald Mc- 
Donald were on hand on 14 March to 
welcome approximately 2,000 run- 
ners to West Potomac Park and the 
10K "Save the Eagle Run"* The 
course was flat, with some wind, 
and LT Jim Palmieri (IDPC) finish- | 
ed 16th. overall (5th. in his age 
group of 30-34) in 34:46. LT Craig 
Thompson (IDPC) and LT Brad Halver- 
son (CCPC) also represented NMRI 
well by finishing in 39:32 and 
44 : 00 respectively . 

M > As a matter of interest, 
while interviewing LT Palmieri, it was dis 
covered that he won last years NHRI Navy 
Relief race around the NNMC grounds by 
about 4 minutes. After watching the HMPC 
divers running this past week, he antici- 
pates that he will win this years race by 
6 minutes- 

CHECK POINTS 



m-** NHRI SOFTBALL, 1982 - The coach, 
players , and Command wish to thank every- 
one for their wholehearted support during 
the recent "submarine" luncheon. The profit 
of $300 will be used to purchase uniforms 
and finance tournament play throughout the 
season. Our next request for support will 
be for the April "dirty car wash"- This 
annual car wash will be held in 
front of Bldg. 17, the date to be 
announced In the POD. NMRI's soft- 
ball team is three time consecu- 
tive NNMC champions, and seeking 
a softball history making fourth. 
This achievement will closely fol- 
low In the same spotlight of 
NHRI's volleyball dynasty and its 
six straight championships. The 
competative spirit of the players, 
coach, and Command plays a large 
part in our success. As champions 
we defeat all comers, even rene- 
gade Centers within the Command. 

We consist of enlisteds, civil- 
ians, officers, an E-9 from Pittsburg, and 
especially our beloved "groupies". We love 
and need your support in the stands, and 
your standing in line for the subs and car 
wash. On to victory! (NAB) 
fit People without time for recreation are 
obliged eventually to find time for ill- 
ness *55 


CDR Herbert J, Towle (CCPC), almost 
overwhelmed with gratitude for his co- 
workers, received two cakes and three pies 
for his 36th. birthday. At a loss for 
words, all he could say was that the cakes 
were the best he has ever eaten, and the 
pies the best he has ever worn. 

V For those of you eligible for upcoming 
sea duty, make note that another nucle- 
ar carrier, USS Carl Vinson, was commis- 
sioned on 12 March at Newport News. The 
Vinson, one of the three largest warships 
in the world, will join the USS Nimitz and 
USS Eisenhower. 

V Rural Health In the People's Republic of 

China is a new Fogarty International 
Center report of a delegation's trip to the 
country's outlying areas In June, 1978. The 
trip was sponsored by the Committee on 
Scholarly Communication with the People's 
Republic of China. The 10 member delega- 
tion's reported observations and accounts 
based on interviews with people at all lev- 
els of the Chinese health system. Single 


copies of this report may be obtained from 
the Publications Office, Fogarty Interna- 
tional Canter, Bldg. 38 a, RM. 609, National 
Institute of Health, Bethesda, MD 20205. 

V As an educational aid, the following vo- 
cabulary is presented to assist in in- 
terpreting and speaking "Pentagonese" . 

PER : Officer Efficiency Report. A report 
card on a military officer, and an exotic 
art form. Unless you know how to read and 
write them and which adjectives count, you 
might be surprised that 90% of the officers 
place in the top 10%. 

SUPERB: (as used in OERs and letters of 
commendation): Adequate, Example: "X is a 
superb officer." Translation: He messes up 
only once in a while. 

OUTSTANDING : (Used often in OERs): Good. 
GOOD: (Used rarely in OERs) : Terrible. 
REINVENTING THE WHEEL : Studying something 
your predecessor studied last year. 

E-RING : The outer ring of the Pentagon, 
where the outside windows are; the high- 
rent district . * (To Be Continued) 
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We kbndiiij M&rck 70'103 


World's most s op Kis tic&ted diving 
medicine establishment 


THE most sophisticated dtvin ^mediant 
establishment in the worlt'i will be 
completed in Bethesda; Maryland, in 
the next few weeks to provide the 
industry with the latest research into 
medical, physiological and technical 
aspects of high-pressure operations on 
divers. 

The US Navy Medical Research 
Institution High Pressure Medicine Es- 
tablishment, which has taken more than 
10 years to plan and construct, includes 
a man-rated chamber complex, gas 
supply department, laboratories and 
computers. 

Four main areas of re^earrii will be 
undertaken by the centre - biesngi steer- 
ing, medicine, physiology a; id hyper- 
baric operations. The director of the 
establishment is Captain MarkBradley; 
a specialist in pulmonary physiology. 

Shot-blasting 
painting need&d 

SHOT- blasting and painting- services 
will be required for the jefusfristimen: 
of steel piers and cross bracts on foui 
jetties at the Mobil refinery in Cory ton, 
Essex, England, where about half^W 
175 T 000b/d production from Not fa 
Sea oil. 

One of the jetties is y^nds tbhg; 
the other three are 50 yards long. 

Work will start this yea*, in a 12- 
month programme spread over two 
years in the summer period. 

More information front: Ptcbii Oil 
Co*, Coryton Refinery 9 Cotytou, Essex* 


Distributio 


1, 


2. 


Return to: 


He will have a staff of 30 specialists and 
researchers. 

Dt. BradLy is liir;. ^lf carrying out a 
research programme into the effect on 
respiratory muscles dining diving ir 
eluding the work lead of a diver under 
high pre ssure in tic* p waver. 

A monitoring system has bc^a de- 
veloped to record a U'vc/s breathing 
which 1 is sin U un eleurGoaruio- 
grap h . Four d is i ; n ag a c to me te is , about 
1" in diameter wiV; be mounted on the 
back arid front of the diver s rib cage. 
Results will be electronically calibrated. 

In the respuaioty held research is 
also being undertaken on controlling 
respi ration; the effect oi lungs in de- 
corup icss ion situations, and breathing 
ga- temperatures during operational 
diving. 

Thomsit- rated :hambc: complex will 
shn j 1 aie d* eon * p r s it u a tions - 

th;w dry ai. i one wyi chamber will be 
capable of simulated p, ussurisatior* 
equivalent to a depth of 63 J mures and 
a further twa dry chan hers to 1,036 
mciies 

Thb coit^Iex wilt enable researchers 
Kv work on a programme which v ili 
include die effect of ie mperature, exer- 
cise and oxygen toxicity during r r *d 
afie; decompression. 

The effkt of drag:* iii post decom- 
pression ytuakom wia (ora; an impor- 
tant study at the XJl Navy Medical 
R; search Institution u de; Captai. 
John Hollenbeck, 

Ai; in the brain often leads to 
heartbeat 1 uTtgi.br I tics and can cause 
^fibrillation. Dr. HaJlenbcck is research 
/tug drug treatment ir. this field. 

Although t here is worldwide research 
into ov c i ^ Ti i n g cold r : i d by pi it It e; x: \ w 
on divers the Bethesda centt c is also 
undertaking a programme in this held 
to de termi tie tkc biofcgi cal changes and 
;hw oUhnau. degrees of cold a aivet cu.i 
aker 

0*WIR OOnV Hov^o*# 


Saudis back 
cannon to fight 
oil fires 

THE Saudi Arabian Government tias 
signed a contract with an Australian 
reseat eh ham to develop a super ionic 
water cannon to extinguish offshore and 
onshore oilwell fires. 

The Saudi Government ha* beet, so 
impressed by the techniqu being 
developed in the Univeiihy of Sydney’s 
Department of Mechanical Engl .cer- 
ing, that it has agreed tc finance tb; 
project to more than a million Au*T 
dollars over the next six years. 

The aim is to develop a much sab i 
and quicker method of extinguishing 
oilwell fires, which at the moment - 
costing the Saudis hundreds of mill. arts 
of dollars. 

The research team, led by Dr ile^ 
Henderson, has developed a high speed 
water cantibn which will frn. ids of 
liquids at supersonic speeds. The teatit 
now plans to refine the technique, to 
produce je:: sptcdj greater than the 
momentum of oil spewing from the 
wells on hre, so dousing the bb^-e. 

This technique would replace the 
muiT commonly-used m/thou of putting 
ou“. oilwell fires: a blast of high explo- 
sives whldi- flows away the fWL 
Dr Hend^tson believes thu project 
could introduce :bc first major develop- 
ments in oilwell fire-fighting methods 
since 1930 and says that a." far as he 
knows no new technology in me area-' 
hi - been developed anywhere in the 
world, although refinements have been 
existing methods. 

The Saudi Government will gr- j :hc 
University 3yG,0G0 dollars Aust for the 
fun ycai oi research and 90,006 dollars 
A us; every six month* for hie remain- 
of th^ project which is expected to 
take a. .:ut six years, 

Th: ie: marchers have developed*' xUk 
water cannon from parts of tour 17- 
pounder anti-tank World War T\vo r 


OMSR 

Fifty divers at 

Bethesda 

MORE hews this week of the new 
diving medicine establishment, said to 
be tht, most sophisticated in the world, 
which will be completed shortly at 
Bethesda, Maryland, USA, to provide 
the industry with the latest research into 
medical, physiological and technical 
aspects of high pressure operations on 
divers. 

Director of the US Navy Medicai 
Research Institution High Pressure 
Medicine Establishment Captain Mark 
Bradley told OMIR that as well as a 
staff of 30 specialists, there will also be 
80 support personnel and 50 divers, 
both service and civilian. 

He also revealed that construction 
was now complete on the hyperbaric 
chamber complex and that it was now in 
the final stages of testing, ‘It will be 
operational by early summer/ 

He said the complex would enable t 
simulated deep diving to be carried out 
by six people for up to 90 days at 3,400 : 

ft_ l We have no plans to encapsulate 
people for this length of time at the 
moment but the facility is there/ 




\^i 





THE MEW ENVIRONMENTAL HEALTH EFFECTS LABORATORY 


PREFACE : 


New Navy commitments, particularly in manned underwater operations 
have created an acute need for major new laboratory facilities. The 
Naval Medical Research Institute is the Navy's largest and most completely 
staffed medical research, development, test and evaluative activity. 
Accordingly, many tasks for providing biomedical data in support of fleet 
needs will be assigned to a new laboratory facility to be constructed at 
the National Naval Medical Center in Bethesda, Maryland. 

The new 36,000 square foot facility, called the Environmental Health 
Effects Laboratory is programmed to accommodate research efforts of the 
Institute's Environmental Biosciences, Behavioral Sciences, and Experi- 
mental Medicine Departments, as well as the Navy Toxicology Unit. Space 
has been allocated for a total of approximately 100 professional and 
technical pesonnel. In addition to the full-time staff at the Facility, 
cooperation with other departments of the Naval Medical Research Institute 
and the National Institutes of Health, among other facilities, will be a 
significant part of the research program. 

New advances in undersea technology, engineering and biomedicine con- 
tinue to expand the third dimension of man's activities in the ocean. 

Where in the past our knowledge of the seas was limited to surface-based 
observations, today, we are taking steps to develop knowledge, technology, 
and equipment to enable man to live and work usefully on the ocean floor 
for extended periods. 

The marine science programs of the Department of the Navy are designed 
to provide the ocean science, engineering, development and operational 
techniques required for the conduct of assigned national security missions 
throughout the marine environment. Military marine science programs are 
thus directed toward enhancing U. S. capabilities for strategic deterrence, 
antisubmarine operations, support of amphibious operations, mine warfare, 
surveillance of the oceans, operations to protect essential shipping, and 
limited ground action. 

MISSION: 

Improved health care services and the solution of crucial fleet bio- 
medical problems. In support of biomedical needs of the Fleet, the 
Environmental Health Effects Laboratory will provide a fundamental basic 
research effort in high pressure (hyperbaric) environments at great ocean 
depths. The facility will provide the deepest available hyperbaric chamber 
(3,300 feet) to expand existing research to the depths envisioned for 
potential Navy activities of the future, particularly in the areas of 
application of physiological and behavioral sciences to the solution of 
problems associated with saturation diving and man's ability to perform 
effectively under the sea. A strong animal model basic research effort 
is needed to test methods and techniques, as well as physiological changes 
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THE NEW ENVIRONMENTAL HEALTH EFFECTS LABORATORY 


PREFACE: 

New Navy commitments, particularly in manned underwater operations 
have created an acute need for major new laboratory facilities* The 
Naval Medical Research Institute is the Navy’s largest and most completely 
staffed medical research, development, test and evaluative activity. 
Accordingly, many tasks for providing biomedical data in support of fleet 
needs will be assigned to a new laboratory facility to be constructed at 
the National Naval Medical Center in Bethesda, Maryland. 

The new 36,000 square foot facility, called the Environmental Health 
Effects Laboratory is programmed to accommodate research efforts of the 
Institute’s Environmental Biosciences, Behavioral Sciences, and Experi- 
mental Medicine Departments, as well as the Navy Toxicology Unit. Space 
has been allocated for a total of approximately 100 professional and 
technical pesonnei. In addition to the full-time staff at the Facility, 
cooperation with other departments of the Naval Medical Research Institute 
and the National Institutes of Health, among other facilities, will be a 
significant part of the research program. 

New advances in undersea technology, engineering and biomedicine con- 
tinue to expand the third dimension of man’s activities in the ocean. 

Where in the past our knowledge of the seas was limited to surface-based 
observations, today, we are taking steps to develop knowledge, technology, 
and equipment to enable man to live and work usefully on the ocean floor 
for extended periods. 

The marine science programs of the Department of the Navy are designed 
to provide the ocean science, engineering, development and operational 
techniques required for the conduct of assigned national security missions 
throughout the marine environment. Military marine science programs are 
thus directed toward enhancing U. S* capabilities for strategic deterrence, 
antisubmarine operations, support of amphibious operations, mine warfare, 
surveillance of the oceans, operations to protect essential shipping, and 
limited ground action. 

MISSION: 

Improved health care services and the solution of crucial fleet bio- 
medical problems. In support of biomedical needs of the Fleet, the 
Environmental Health Effects Laboratory will provide a fundamental basic 
research effort in high pressure (hyperbaric) environments at great ocean 
depths. The facility will provide the deepest available hyperbaric chamber 
(3,300 feet) to expand existing research to the depths envisioned for 
potential Navy activities of the future, particularly in the areas of 
application of physiological and behavioral sciences to the solution of 
problems associated with saturation diving and man's ability to perform 
effectively under the sea. A strong animal model basic research effort 
is needed to test methods and techniques, as well as physiological changes 
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associated with such activities. The orchestration of basic animal and 
human research is a crucial and proven scientific regimen. The following 
areas of research will be emphasized in the new facility: 

(1) Cardiopulmonary Physiology . Included will be studies in ventilation/ 
perfusion relationships* respiratory control* chest-wall mechanics, 
pulmonary oxygen toxicity. Cardiopulmonary studies will also include 
cardiovascular helium effects, respiratory flow, development of 
measurement devices, and measurement of cardiac output. 

(2) Neurophysiology . Studies in neurophysiology will include hyperbaric 
neuromuscular pharmacology and membrane studies, as well as hyperbaric 
tissue studies of carbon dioxide effects. Also, neurophysiology 

of anesthesia under hyperbaric conditions and problems associated 
with the high pressure nervous syndrome, such as tremor and electro- 
encephalographic changes. An important component of this research 
program will be the study. The Pathophysiology of Cerebral Air 
Embolism and Central Nervous System Decompression Sickness. 

(3) Performance Physiology . Performance physiology will constitute a 
major study area, including anthropometric, biomechanical analyses 
of diver performance, and the measurement of physiological cost 

of work performed by divers* 

(4) Inert Gas Uptake and Elimination . Research into the basic mechanisms 
of the uptake and elimination of inert gas by tissues will be an 
integral part of this program, which will investigate the basic 
mechanisms of decompressions. Additional work will study the patho- 
physiology of aseptic bone necrosis. 

(5) Basic Toxicological Research Under Hyperbaric Exposures will con- 
centrate on biochemical and physiological effects of trace contam- 
inants in hyperbaric environments. 

Anticipated time frame for completion of the Environmental Health Effects 
Laboratory is 1976, at an estimated cost of $11,000,000. 

DISTINGUISHED VISITORS 

The Naval Medical Research Institute is world renowned and as such, 
numerous scientists from all over the world are eager to review our programs 
and tour the facilities and laboratories. This has been a record year so 
far for receiving these many scientists who are listed below. 

Professor D, N, Walder, M, D, , ChM, FRCS, FRCS (ED), Professor of 
Experimental Surgery at the University of Newcastle, consultant in Surgery 
to the Royal Navy and a member of the RN Clinical Research Working Party 
visited on 15-23 February 1974, 

Rear Admiral Sadegh Hariri, Medical Corps, Imperial Iranian Navy, 
visited on 22 July 1974. 
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Dr. Anthony Curreri, President of the Uniformed Services Health Care 
University visited on 23 August 1974. 

Colonel Stanley White, The Military Assistant for Medital and Life 
Sciences, Office of the Assistant Director (Environmental and Life Sciences) 
DDR&E visited on 10 October 1974. 

Surgeon Rear Admiral (D) A. E. Cadman, Royal Navy visited on 22 October 
1974. 

Members of the Russian Delegation visited on 23 October 1974. 

RADM Eugene P. Cronkite, MC, USNR, Brookhaven National Laboratories, 

Upton, L.I., visited on 5 November 1974. 

Surgeon Rear Admiral James Watt, Surgeon General of the Royal Navy 
visited on 6 November 1974. 

A delegation of Burmese scientists, under the Bureau of Education 
and Cultural Affairs Program of the Department of State visited on 7 
November 1974. 

Mr. Elmer Smith of the Federal Energy Administration was invited to 
speak on the initiation of a plan for an Institute-wide energy conservation 
program on 11 November 1974. 

CAPT C. Gordon Watson, DC, USNR-R, Executive Director, American Dental 
Association, visited on 18 November 1974. 

VISITING STUDENTS 

NMRI, cognizant of the interest in science shown by high school students, 
has initiated a program whereby high school students are invited to the 
Institute to acquaint themselves with the various fields of research. To 
this date, the Institute has been visited by students from Wheaton High School, 
and nursing students from Pennsylvania. Members of the Biology Club, Walt 
Whitman High School and Robert H. Peary High School also toured the Institute. 
Students from Anacostia High School are expected to visit on 4 December 1974 
and on 11 December, Gaithersburg High School students will visit. 

FUTURE EVENTS 


There is an NMRI Christmas party planned. It will be chaired by LCDR 
Yuknn . The date: December 20th. Watch your Daily Bulletin for further 
information. 

The Policy Advisory Council will hold its Annual Retreat on 10-13 
December at Williamsburg, Va. 

The Naval Medical Research and Development Command will hold ground 
breaking ceremonies for the New Environmental Health Effects Laboratory 
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at 9:30 A.M, , Friday, December 6, 1974* in the NMRI Auditorium and at the 
construction site. 

The distinguished visitors attending will be: 

Rear Admiral R. G. Williams, Jr., MC, USN 
Commanding Officer 
National Naval Medical Center 
Bethesda, Maryland 

CAPT Oglevee, Chief of Staff (for RADM A. G. Each, MC, USN, Commandant) 

Naval District Washington 
Washington Navy Yard 
Washington, D. C- 

CAFT J. E. Wilson, Deputy Commanding Officer (for CAPT Cox, Commanding Officer) 
Naval Health Sciences Education & Training Command 
National Naval Medical Center 
Bethesda, Maryland 

CAPT W, J. Green, Mr., MC, USN 
Commanding Officer 

Naval School of Health Care Admimistration 
National Naval Medical Center 
Bethesda, Maryland 

Commanding Officer 

Naval Regional Medical Center 

Camp LeJeune, North Carolina 

Major General Maxwell W_ Stede (for LT General R. A. Patterson, USAF, MC) 
Headquarters USAF/SG 
Washington, D, C. 

RADM P. Kaufman, MC, USN 

Bureau of Medicine and Surgery (Code 4) 

Navy Department 
Washington, D. G. 

RADM E. J. Rupnik, MC, USN 

Bureau of Medicine and Surgery (Code 32) 

Navy Department 
Washington, D* C. 

RADM G. L. Waite, MC, USN 

Bureau of Medicine and Surgery (Code 5) 

Navy Department 
Washington, D. C. 

Vice Admiral W. J. Moran, USN, Director 
Research Development Test & Evaluation 
Navy Department 
Washington, D. C. 
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COL Richard Barquist(for Brig. Gen. K. R. Dirks, USA, MC, Commander) 
U. S. Army Medical Research & Development Command 
Washington, D. C. 

Dr. Joseph Pollard, Director 
Biological & Medical Science Division 
Office of Naval Research 
Arlington, Va. 

Peter B. Bennett, M.D. 

Department of Anesthesiology 
Duke University School of Medicine 
Durham, North Carolina 

The Honorable J. Glenn Beall, Jr. 

U. S. Senate 
Washington, D. C. 

The Honorable Gilbert Gude 
House of Representatives 
Washington, D. C. 

Officer in Charge 

Submarine Medical Research Laboratory 
Groton, Conn. 

MAJ General Robert Bernstein, MC, USA, Commander 
Walter Reed Army Medical Center 
Washington, D. C. 

LT Thomas C. Marsden, CHC, USN will deliver the invocation for 
CAPT Joseph A. Frank, CHC, USN 
National Naval Medical Center 
Bethesda, Md. 

COL Stanley C. White, USAF, MC 
Military Assistant for Medical & Life Sciences 
The Pentagon 
Washington, D. C. 

Anthony R. Curreri, M.D. , President 

Uniformed Services University of the Health Sciences 

Bethesda, Md. 

Director, Armed Forces Radiobiology Research Institute 
National Naval Medical Center 
Bethesda, Md. 

Commanding Officer 
Naval Graduate Dental School 
National Naval Medical Center 
Bethesda, Md. 
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DID YOU KNOW THAT 


the investigators at NMRI published 68 papers and 9 reports (a total 
of 77) in 1973 and as of 22 October 1974, there were 74 papers and 8 NMRI 
Reports published? 

a new NMRI brochure is in the planning? It is just now in the formative 
stages and will be forthcoming sometime in the near future, hopefully before 
the first of the year? 

■ W 

it would be wonderful if everyone turned out for the seminars? : 

if you read the Daily Bulletin and the Plan of the Day you will be ■ * 

kept informed? 

the man who can smile when things go wrong has thought of someone he 
can blame it on? 

there are two ways of meeting difficulties; you alter the difficulties 
or you alter yourself to meet them? 

I have yet to see any problem, however complicated, which when you 
looked at it the right way did not become still more complicated? 

lack of communication enslaves the mind, fostering misunderstanding? 

misunderstanding enslaves reasoning, fostering unfounded fears? 

« 

unfounded fears enslaves attitudes, fostering bigotry and racism? 

bigotry and racism enslaves portions of humanity fostering anarchy? 

anarchy enslaves a nation, fostering division, disorder, despair? 

man is the only animal who creates verbal monsters in his own head, 
projects them on the outside world and then acts as if they exist? 

Motivation is a disposition on the part of the employee to react to 
stimuli from the work environment* A satisfied employee will produce, 
and a highly satisfied employee will produce even more. 
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BUMED COMMAND BI-WEEKLY ACTIVITIES REPORT 


22 June - 3 July 1981 


Transfer of Reserve Officers to the Regular Navy . Effective 1 5 
September 1981, Reserve officers must be able to complete 20 years 
active commissioned service before their 55th birthday to be 
eligible for transfer to regular Navy in accordance with DOPMA, 
this requirement is statutory and non-waiverable . The 5S year old 
age criterion does not apply to medical or dental officers or 
chaplains. Augmentation/continuation of permanent and temporary 
LDOs will be addressed by a separate NAVOP at a later date. 

Officers ineligible for transfer to the regular Navy under DOPMA 
restrictions have a final opportunity to apply for transfer in 
accordance with BUPERSMAN Article 1020120 and be screened by the 
August 1981 augmentation board. Applications for transfer to 
regular Navy should be sent via message to arrive at NMPC no 
later than 10 July 1981. CNO MESSAGE JUNE 1981 


New Hyperbaric Research Facility Dedicated . On July 1, 1981, the 
U. S. Navy's Hyperbaric Research Facility was dedicated at the 
Naval Medical Research Institute, National Naval Medical Center, 
Bethesda, Maryland. 

The Hyperbaric Research Facility is the Navy’s deepest diving facility 
with a capability of simulating depths equivalent to 3,400 feet 
of sea water. 

The Navy's needs foradeeper, longer diving capability requires bio- 
medical support to provide critical information regarding the 
physiological and psychological capabilities of the diver for safe, 
productive diving. 

The Hyperbaric Research Facility will be dedicated entirely to 
research in hyperbaric medicine and physiology and is the Navy's 
lead facility in this field. As part of the Naval Medical Research 
Institute, personnel of the Hyperbaric Research Facility collaborate 
with other NMRI staff in all phases of medicine and physiology related 
to hyperbaric research. 

Rear Admiral D. M. Smith, Director of the U.S. Navy’s Deep Submergence 
Program will officiate at the ribbon cutting. The facility will be 
dedicated in the name of Captain Albert R. Behnke, Jr., MC, USN (Ret.). 
Dr. Behnke was a leader in Navy diving for many years and served at 
the Naval Medical Research Institute during World War II as 
Off icer- in- Charge of NMRI ' s Experimental Diving Unit. LCDR ARRISON, 
NNMC Bethesda, PAO 


Messages to CNMPC . CNMPC receives more than 200,000 messages per 
year from fleet and shore activities. To help in our efforts to 
respond as quickly as possible the following is provided: If there 
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Wednesday^ 1 July 1931 
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Above: CAPT Vorosmarti addresses attendees at ceremony . Below: RADM Smith, CAPT 
Behnke and CAPT Vorosmarti cat the ribbon. 
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NMRt DEDICATES NEW 
HYPERBARIC COMPLEX 


The Naval Medical Research Insti- 
tute (NMRI) dedicated its new 
Hyperbaric Research Facility in a 
ribbon-cutting ceremony on 1 July 
1981. 

Primary speakers for the dedica- 
tion were RADM Dickinson M. 
Smith, USN, Director, Deep Sub- 
mergence Systems Division, Office 
of the Chief of Nava) Operations; 
CAPT James Vorosmarti, Jr,, MC, 
USN, NMRS's Commanding Officer; 
CAPT Kristopher M. Greene, MC, 
USN, from the Naval Medical Re- 
search Command; and CAPT Albert 
R, Behnke, Jr., MC, USN{Rct), In 
whose honor the new complex is 


dedicated. REV Donald R, Chandler, 
LCDR, MCS, USN(Ret), delivered 
the ceremony's invocation. 

The Naval Medical Research Insti- 
tute's Hyperbaric Research Facility 
will provide the U.S, Navy with the 
capability to conduct research at 
simulated depths equivalent to 3,360 
feet of seawater— the only Navy 
facility capable of achieving this 
depth. This complex is dedicated 
totally to the prosecution of bio- 
medical and physiological research 
which is directed toward enhancing 
the safety and health of Naval per- 
sonnel engaged in undersea opera- 
tions. The major areas of research to 
be addressed are as follows: 1) the 
study of the principles and phy- 
siology of safe decompression; 2) the 
development of improved methods 
to treat decompression sickness and 
cerebral air embolism; 3) the study 
of respiratory function in the diving 
environment; 4) oxygen toxicity and 
methods to allay oxygen poisoning; 
5) the effects of exposure to the 
diving environment on cardiovascular 
performance; 6) the study of cold 
stress in the diving environment; 
7) the effects of high pressure 
environments on cellular, and in 
particular the central nervous sys- 
tem and development of methods to 
ameliorate untoward effects. 
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Above: CAPT Vorosmartl addresses attendees at ceremony. Below: BA DM Smith, CAPT 
Behnke and CAPT Vorosmorti cut the ribbon. 


NMRI DEDICATES NEW 
HYPERBARIC COMPLEX 


The Naval Medical Research Insti- 
tute (NMRI) dedicated its new 
Hyperbaric Research Facility in a 
ribbon-cutting ceremony on 1 July 
1981. 

Primary speakers for the dedica- 
tion were RADM Dickinson M. 
Smith, U5N, Director, Deep Sub- 
mergence Systems Division, Office 
of the Chief of Naval Operations; 
CAPT James Vorosmarti, Jr, MC, 
USN, NMRPs Commanding Officer; 
CAPT Kristopher M. Greene, MC, 
USN, from the Naval Medical Re- 
search Command; and CAPT Albert 
R. Behnke, Jr. # MC, USN(Ret), in 
whose honor the new complex is 


dedicated. REV Donald R. Chandler, 
LCDR, MCS, USN (Ret), delivered 
the ceremony’s invocation. 

The Naval Medical Research Insti- 
tute’s Hyperbaric Research Facility 
will provide the U.S. Navy with the 
capability to conduct research at 
simulated depths equivalent to 3,360 
feet of seawater— the only Navy 
facility capable of achieving this 
depth. This complex is dedicated 
totally to the prosecution of bio- 
medical and physiological research 
which is directed toward enhancing 
the safety and health of Naval per- 
sonnel engaged in undersea opera- 
tions. The major areas of research to 
be addressed are as follows: 1} the 
study of the principles and phy- 
siology of safe decompression; 2) the 
development of improved methods 
to treat decompression sickness and 
cerebral air embolism; 3) the study 
of respiratory function in the diving 
environment; 4} oxygen toxicity and 
methods to allay oxygen poisoning; 
5) the effects of exposure to the 
diving environment on cardiovascular 
performance; 6) the study of cold 
stress in the diving environment; 
7) the effects of high pressure 
environments on cellular, and in 
particular the central nervous sys- 
tem and development of methods to 
ameliorate untoward effects. 


FACEPLATE 5 


.TSKTTViir. n 



SUMMER 1SS1 


hyperbaric Op e ratio ns Branch 
[Technical Reference Library j 




FACEPLATE, VOL. 13, NO . 1, SPRING 1982 



NMRI'S Hyperbaric Medicine Program Center 

TACKLING DIVING PROBLEMS 
ON SEVEN FRONTS 


This is the second of a two-part article on the Naval Medical Research 
Institute ( NMRI ), the US. Navy's primary center for biomedical research in 
diving. The first part described NMRI's new Hyperbaric Research Facility and 
Chamber Complex (see FACEPLATE, Winter 1981). 
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T he research conducted by the Hyperbaric Medi- 
cine Program Center at the Naval Medical Re- 
search Institute (NMRI) Bethesda, Maryland, is in 
support of U.S. Navy diving operations. In ad it ion to 
conducting the Navy's major biomedical research 
program in diving, this Center also provides a 24- 
hour treatment and medical consultative capability 
for decompression sickness and cerebral air embo- 
lism resulting from diving and altitude exposure. 

NMRI is the major U.S, Navy facility in the Atlantic 
states capable of providing therapy fo' decompres- 
sion sickness and air embolism, and also provides 
the capability of hyperbaric treatment for gas gan- 
grene, carbon monoxide poisoning and other dis- 
eases amenable to hyperbaric oxygen therapy. The 
research program of the Hyperbaric Medicine Pro- 
gram Center is composed of projects which are bal- 
anced in such a manner as to fill immediate Fleet 
needs, as well as to develop new methods for effec- 
tive diving to depths beyond current operational 
capabilities. 

The diving biomedical research program of this 
Center encompass seven program areas. 

1* Decompression Studies 

The first of these areas is the study of the principles 
and physiology underlying safe decompression. Dif- 
ficulties with decompression procedures impose sig- 
nificant limitations on current U.S. Navy operational 
diving capabilities. An example of this limitation is 
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Respirator y i^xperjmeru with plethvsmograph at one oi NMRI's 
medical laboratories. 
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research program of the Hyperbaric Medicine Pro- 
gram Center is composed of projects which are bal- 
anced in such a manner as to fill immediate Fleet 
needs, as well as to develop new methods for effec- 
tive diving to depths beyond current operational 
capabilities. 

The diving biomedical research program of this 
Center encompass seven program areas. 

1, Decompression Studies 

The first of these areas is the study of the principles 
and physiology underlying safe decompression. Dif- 
ficulties with decompression procedures impose sig- 
nificant limitations on current U.S. Navy operational 
diving capabilities. An example of this limitation is 

ie FACEPLATE 



Respiratory experiment with piethvsmograph .if one of NMRt's 
mvdtCi i f h bora f or 


Spring 1 


The distressed diver could hear the master 
diver actually breaking the limbs from the 
(submerged) trees over the roar of the river 


to 1800, and took 12 days to rea- 
sonably cover the river bottom 
area within which it was possible 
\ to throw a gun 

i 

1 Subterranean Tangle 

^ If the bottom had been clean 
■ and sandy, as initial dives in- 
dicated, it would have been only 
mildly miserable , but an additional 
handicap of monumental propor- 
tions provided the nightmare that 
is the prime motivation for this 
literary effort. 

The visibility was zero immedi- 
ately below the water surface, so 
the descending line, jack-stay line, 
and hand signals from the tender 
were unquestionably the diver's 
life lines. The current was so 
strong that, unless the diver was 
lying flat on the bottom, it tended 
to remove his face mask, even 
with his back to the current. 

Among our party, there were 
some who could tolerate the cold 
water better than others. Comedi- 
ans attributed this ability to the 
amount of alcohol consumed the 
evening before, whereas the ana- 
lytical mind attributed it to a larger 
layer of fat on these divers. 

The one diver in the group most 
adversely affected by the cold 
water was a "Charles Atlas" type 
with no fat and all raw, bone mus- 
cle, He was the master diver 
supervising the operation and, 
therefore, didn't participate in 
these frigid excursions on a regu- 
lar trick basis. 

The lateral jack-stay movements 
were accomplished easily across 
the sandy bottom. Later, however, 
the gradual appearance of small, 
sunken trees became a veritable 
forest of enormous trees with 
branches of huge proportions, 
which eventually ensnared the 
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jack-stay and wove it into an 
unbelievable tangle. 

Ditch the Gear? 

One diver attempting to travel 
along the fouled jack-stay fought 
his way toward the end, but un- 
knowingly laced his umbilical 
through the trees many times. 
Finally, in a true, living nightmar- 
ish situation, he found himself 
standing upright facing the river 
current, unable to get down low, 
unable to turn around, completely 
fouled at every angle, and his face 
mask half torn off! His tender in 
the boat could not feel him and he 
could not feel the tender. The 
distressed diver was bordering on 
hysteria but afraid to ditch his div- 
ing gear in this entanglement. 

Composure eventually returned 
and the diver managed the life 
line/air hose umbilical enough to 
send continuous jerks in a series of 
four-four-four pulls. 


"I've Got 4-4-4!" 

As stated earlier, a routine dive 
of 20 minutes was painfully chill- 
ing. On this dive, over 30 minutes 
had now passed. At last, the 
tender screamed out, "I've got 
4-4-4- he's in trouble!" The master 
diver, in swimming suit only, 
leaped into the water, tightening 
up his face mask in mid air, fol- 
lowed the diver's umbilical into 
the sunken jungle of trees, and, ig- 
noring the excruciating cold, ac- 
tually started breaking the limbs 
from the trees. The distressed 
diver could hear this over the roar 


of the river against his mask, 
which by now he held over his 
face with both hands. 

The master diver eventually 
reached the ensnared diver and 
moved him a few inches at a time, 
while breaking away trees and 
clearing the jack-stay. Finally un- 
fouling the diver's umbilical, he 
and the semi -petrified diver once 
more arrived at a reasonably clear 
bottom and then transited along 
the jack-stay back to the sanctuary 
of the diving platform. The entire 
elapsed time now was one hour 
and 30 minutes -an eternity for 
the parties concerned! 

From One Who's Been There 

If there is a lesson to be learned 
here, it is probably this: No matter 
what the existing circumstances, 
do not panic. And, have unques- 
tioned faith and trust in your div- 
ing associates: supervisors are 
designated and assigned because 
they have proven that they can be 
entrusted with the lives of their 
men. 

There is an unwritten under- 
standing among professional div- 
ers am my brothers keeper." 


Prior planning, eternal vigilance, 
and confidence in yourself as well 
as the professional expertise of 
your associates will invariably 
bring satisfactory results in any 
situation. 

Oh, yes — 1 almost forgot about 
the murder weapon. The infor- 
mant had lied; the gun had never 
been in the river at all. 


The "ensnared diver" of this story is the 
author: the mailer diver who came to his 
rescue, retired Chief Metahmith Cyrus Earl 
Alfa man. The 13 US. Navy divers involved 
m the operation received t if a horn from 
South Carohna Governor lames F. Byrnes 
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There is an unwritten understanding among 
professional divers — "I am my brother's 
keeper." 



A mufthdiscipUnvd staff mvesr/gdtt^ immediate ami future U. 5. 
Navy diving need s m seven different program area* 


the need for decompression schedules for sub- 
saturation helium-oxygen diving to 600 feet-of- 
sea water (FSW). Some operational scenarios involve 
decompression procedures that are beyond our pre- 
sent capability. Underwater Demolition Team /Seal 
missions involve complex dive profiles and include 
use of a constant oxygen breathing apparatus for 
which only limited schedules currently exist . 

To meet both immediate and long-term operation- 
al requirements, we need to be able to formulate 
decompression schedules. Formulation of rational 
decompression schedules requires an understanding 
of the mechanisms governing inert gas transport in 
the human body. Therefore, our approach has in- 
volved a systematic approach to the measurement of 
mathematical modeling of the physical and biolog- 
ical processes that underlie decompression. Ongo- 
ing research includes the determination of the 
solubility of inert gases in body tissues and fluids, as 
well as the development of an understanding of the 
factors that regulate bubble formation and growth 
during decompression. 

With the use of radioactive gases, we have ob- 
tained quantitative information regarding the kinet- 
ics of inert gas uptake, transport, and elimination in 
discreet portions of the body. Other projects are 
evaluating various environmental factors as they af- 
fect the decompression of divers. These factors in- 
clude pulmonary status, exercise, cold, gaseous 
composition and pressure profile. The U.S. Navy's 
diver population now includes women. Therefore, 
we are performing studies to determine if decom- 
pression presents any hazard to fetal development. 
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If it does, this would affect the operational status of 
female Navy divers. The final objective work in tins 
area is to develop safer and faster decompression 
schedules for Fleet use. 

2. Decompression Sickness and Embolism 

A second program area is the development of im- 
proved methods to treat diving accidents, to wit: de- 
compression sickness and cerebral air embolism, in 
order to rationally develop therapeutic procedures 
for decompression sickness and cerebral air embo- 
lism, we are seeking an understanding of the basic 
pathophysiological processes involved in these dis- 
eases. Research is in progress to develop improved 
recompression treatment guidelines. Since recom- 
pression therapy is not always curative, therapeutic 
adjuncts to recompression are needed. Much of this 
work, which involves evaluation of the efficacy of 
pharmacological agents to enhance recovery, is per- 
formed in clinical human trials. 

3, Respiratory Research 

Considerable research effort is directed to the 
study of respiratory function in the diving environ- 
ment, Recent diving operations and experimental 
work has demonstrated that breathing resistance in 
some underwater breathing equipment is excessive. 
We have research which is defining the ventilatory 
loading which a diver can safety tolerate and w'hieh 
will provide an understanding of the response of the 
lungs and respiratory muscles to this loading. The 
results of this work will permit us to define the limits 
of resistance permissible in the divers' breathing 
equipment and provide the basis for the improved 
design and development of underwater breathing 
gear. 

Other work in this area is determining the effects 
of both short and long exposure to various gases at 
high ambient pressures on respiratory function. For 
instance, work on respiratory control in diving is at- 
tempting to ascertain what is the normal respiratory 
state to be expected of divers in the hyperbaric en- 
vironment. This information is needed as a baseline 
tor the physiological monitoring of divers and for 
testing diving equipment. 

Because of the considerable amount of heat loss 
from the respiratory system in deep diving, the U.S. 
Navy now requires that divers" breathing gas be 
heated during dives in excess of 500 FSW, There- 
fore, research is being conducted to determine the 
changes in lung function which occur while breath- 
ing hot or cold gases. This work will provide criteria 
for safe minimum and maximum temperatures of 
breathing gases in the diving environment. 
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Because of the loads imposed on the respiratory 
system by the diving environment, a diver's ability to 
sustain adequate gas exchange is impaired* To assist 
ventilation and gas exchange, we are examining 
methods which will enhance ventilation. The most 
promising technique presently is the use of a high- 
frequency, tow -volume system which could be in- 
corporated into a di ver's breathing equipment. 

4* Oxygen Poisoning 

The use of oxygen at increased pressures can 
enhance the safety and efficiency of diving opera- 
tions. It would be desirable if decompression time 
from deep dives could be shortened and the risk of 
decompression sickness reduced by increasing in- 
spired oxygen concentration. At present, we do not 
know whether this is feasible or safe to do. Thus, we 
are conducting research which will allow for the ear- 
ly detection of oxygen poisoning as well as quantita- 
tively determining the rate of development, severity, 
and rate of recovery from varying degrees of oxygen 
poisoning. This work will provide t he basis for deter- 
mining whether present schedules for oxygen expo- 
sure (including reco impression therapy schedules) 
should be modified. 


5, Effects of Exposure 

The effects of exposure to the diving environment 
on cardiovascular performance are being studied. 
Of particular interest is the effect of exposure on car- 
diac output and regional blood flow, since changes 
in either of these can limit work capacity and alter 
the uptake and elimination of inert gas. Work in this 
laboratory has shown that cardiac arrhythmias and 
other forms of cardiovascular dysfunction can occur 
as a result of arterial air embolism and decompres- 
sion sickness. Therefore, we have work ongoing 
which is devising and testing better therapeutic ap- 
proaches for the treatment of these problems, 

6* Thermal Studies 

Cold is pervasive in the diving environment. 
Where thermal drain is encountered, a diver's per- 
formance is first affected and subsequently his safety 
may be jeopardized to the point where mere sur- 
vival ts at stake. The study of cold stress in diving 
has several objectives. First of all, we are working 
to determine the physiological events that occur 
in cold stress and to define suitable measurement 
or combinations of measurements to indicate the 
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A view of the Hyperbaric Chamber Complex, 


degree of cold stress. Secondly, we are working to 
determine the amount and distribution of heat 
needed to maintain a diver in an adequate, func- 
tional and safe condition. This will permit us to pro- 
pose guidelines to equipment designers with regard 
to the heating requirements of a diver for optimal 
function. 

We are also beginning research which will provide 
improved procedures for rewarmmg a hypothermic 
diver in each of the operational settings where divers 
work. 

7. High-Pressure Biology 

The seventh, and final program area, high- 
pressure biology, comprises a potpourri of research 
projects concerned with defining the effects of high- 
pressure environments on divers. 

Diving beyond 1 .000 FSW is currently tenuous be- 
cause of problems arising in divers in the form of 
tremors, vertigo, nausea, and certain performance 
problems. These problems are collectively named 
the high-pressure nervous syndrome. Because it is 
necessary to determine whether man can effectively 
dive beyond 1.000 FSW and perform work safely, re- 
search is in progress to define the nature of this 
disorder and the fundamental mechanisms involved. 
As part of this research, we are attempting to devise 
methods to attenuate or eliminate the high-pressure 
nervous syndrome in Navy personnel Both short - 
and long-term exposure to hyperbaric environments 
may potentially have detrimental effects on body 
tissues and cells. Research is therefore quantifying 
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the effects that these environments have in the func- 
tional capacity of the immune and renal systems, as 
well as on certain constituents of blood, such as 
platelets. The final work unit in this program area 
focuses on task performance of divers in various 
conditions. This research is providing desriptive and 
quantitative data on performance degradation asso- 
ciated with various environmental factors, and the 
development of methods to minimize performance 
degradation by the application of human engineer- 
ing techniques. 

Diving Research and Beyond 

To prosecute this research program, the Hyper- 
baric Medicine Program Center has an investigative 
staff which is multi-disciplined. Investigators trained 
in the physical sciences, such as physics and chem- 
ical and electrical engineering, work hand-in-glove 
with neurophysiologists, cardiovascular and respira- 
tory physiologists, and biochemists. 

As can be seen, this is an extraordinarily large and 
diverse research effort which is providing answers 
and solutions to major operational problems in div- 
ing today. Because the conduct of excel lent basic 
science and elucidation of mechanisms are funda- 
mental prerequisites to the development of solutions 
to Fleet problems, there is considerable spinoff of 
our research from many areas of clinical medicine 
which are far afield from diving. Examples of these 
areas are the improved monitoring of critically ill pa- 
tients, as well as improved methods for treatment of 
stroke and spinal cord injury . 


FACEPLATE "15 


THE RECOVERY OF 
AIR FLORIDA FLIGHT 90 



LCDK Stephen W. Dviaplane, USN 
and PH2 Mark Faram , USN 
Mob/7e Diving and Salvage Unit TWO 

U.S. Army photoi, by Sp4 ALin Adam* and 
SSG Gary Itieffer, courtesy Maj. Sam Bruce. 

O n January 13, 1982, the late 
afternoon snow was falling 
like pillow cases in the nation's 
capital. Many government offices 
had already closed, sending thou- 
sands of employees to fight their 
way home through frozen streets. 
National Airport had secured 
operations earlier, owing to the 
extremely poor visibility and run- 
way conditions, but had reopened 
at about 1 500. 

Fateful Takeoff 

Air Florida Flight 90, with a total 
of 79 passengers and crew mem- 
bers onboard, had been waiting 
for operations to resume for about 
two hours. At 1559, the tower 
gave Flight 90 permission to take 
off at "pilot's discretion". 

The Boeing 737 began to roll on 
a scheduled flight to Tampa, Flor- 
ida. However, as soon as the air- 
craft cleared the runway and 
headed out over the Potomac 
River, it apparently began to lose 
power. After struggling to attain a 
maximum altitude of about 400 
feet, it plummeted down, striking 
the 14th Street Bridge, one mile 
north of the airport. After impact- 
ing the bridge, the aircraft struck 
the river, the ice shredding the 

Recovery operations in progress on the 
Potomac River at the 14th Street Bridge. 
Washington National Airport, one mile 
south , is visible Jf top ot photo , 
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A LOOK AT NMRI'S 
NEW HYPERBARIC 
RESEARCH FACILITY 


The Naval Medical Research Institute (NMRI) is the Navy's largest biomedical 
research facility. The newest addition to NMRTs capabilities is the Hyperbaric 
Research Facility , which houses a hyperbaric chamber complex capable of 
simulating ocean depths down to 3400 feet-of -seawater. 


}ohn C. Naquin 

Mark B. Bradley, M.D., F.A.C.P. 

Lomaye Hurley 

T he Naval Medical Research Institute (NMRI), 
located in Bethesda, Maryland, is a tenant activ- 
ity of the National Naval Medical Center* It is at the 
Naval Medical Research Institute that 90 percent of 
the Navy's basic hyperbaric medical research is con- 
ducted* 

Within one hour from Bethesda are 49 research- 
related facilities, ranging from universities to marine 
oceanographic activities* Because of the accessibility 
to this scientific community, the Navy selected 
NMRI as the site to construct a new hyperbaric re- 
search facility* 

The Hyperbaric Research Facility is contained in a 
two-story building of approximately 36,000 square 
feet* The upper floor is composed of administration 
and laboratory spaces* The lower floor is dedicated 
to the Chamber Complex* 

The Facility's mission is to conduct fundamental 
research on problems confronting the operating 
forces in the undersea environment. Specifically, the 
Facility is concerned with research into the biomed- 
ical and physiological phenomena experienced in 
depths to 3,360 feet-of-sea water (FSW)* 

The Pressure Complex consists of five intercon- 
nected, high-yield steel pressure vessels, totaling 
approximately 3,000 standard cubic feet water vol- 
ume. The Man-Rated Chamber Complex consists of 
three permanently joined pressure vessels, each 
capable of being pressurized to a simulated depth of 
2,250 FSW (68 ATM). 

The diving chamber Is composed of a sphere (or 
igloo) atop a cylinder (wet pot). The wet pot can be 
filled with water and undersea operations simulated 
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by fully equipped divers. 

The living chamber is a cylinder in which the div- 
ers or occupants can work and live at simulated 
depths for extended periods of time* It contains 
bunks, wash basin and water closet. 

The outer chamber is a cylinder used primarily as 
an elevator between the surface and operational 
proceedings at depth. 

The Man-Rated Chamber Complex 1500 consists 
of two permanently-joined pressure vessels, each 
capable of being pressurized to a simulated depth of 
3,360 FSW* The research chamber is a large cylinder 
in which the diver or occupant can perform pro- 
grammed exercises or simulated underwater tasks. 
The interim chamber is a sphere used primarily as an 
elevator between the surface and either the research 
chamber or the diving chamber* 

The following are some of the major sub-systems 
and their functions: 

• The standby power system provides electrical 
power to critical loads in the event of both a primary 
and secondary power failure. 

• The gas farm consists of an arrangement of high- 
pressure gas storage cylinders, compressors, and 
associated piping, valves, and controls capable of 
storing the required volume of helium, air, oxygen, 
and mixed-gas for life support, medical and emer- 
gency use, and distribution to the required gas sys- 
tems in all chambers. The gas farm also includes a 
reserve and emergency gas supplies, 

• The communications system provides voice 

(Continued on pg. 20) 
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The Pressure Complex consists of five intercon- 
nected, high-yield steel pressure vessels, totaling 
approximately 3,000 standard cubic feet water vol- 
ume. The Man-Rated Chamber Complex consists of 
three permanently joined pressure vessels, each 
capable of being pressurized to a simulated depth of 
2,250 FSW (68 ATM). 

The diving chamber is composed of a sphere (or 
igloo) atop a cylinder (wet pot). The wet pot can be 
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by fully equipped divers. 

The living chamber is a cylinder in which the div- 
ers or occupants can work and live at simulated 
depths for extended periods of time. It contains 
bunks, wash basin and water closet. 

The outer chamber is a cylinder used primarily as 
an elevator between the surface and operational 
proceedings at depth. 

The Man-Rated Chamber Complex 1500 consists 
of two permanently-joined pressure vessels, each 
capable of being pressurized to a simulated depth of 
3,360 FSW. The research chamber is a large cylinder 
in which the diver or occupant can perform pro- 
grammed exercises or simulated underwater tasks. 
The interim chamber is a sphere used primarily as an 
elevator between the surface and either the research 
chamber or the diving chamber. 

The following are some of the major sub-systems 
and their functions: 

• The standby power system provides electrical 
power to critical loads in the event of both a primary 
and secondary power failure. 

♦ The gas farm consists of an arrangement of high- 
pressure gas storage cylinders, compressors, and 
associated piping, valves, and controls capable of 
storing the required volume of helium, air, oxygen, 
and mixed-gas for life support, medical and emer- 
gency use, and distribution to the required gas sys- 
tems in all chambers. The gas farm also includes a 
reserve and emergency gas supplies. 

* The communications system provides voice 
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building. 


The Hyperbaric Research Facility chamber com- . Three of the dry chambers- and the wet chamber 

plex features the most recent developments in cham- are rated to 1,000 psi; the other two dry chambers 

ber design and construction. It includes five separate - can be pressurized to 1,500 psi. The dry chambers., 

dry chambers, a wet diving chamber mounted vert/- • each of which is equipped with viewing ports, service 

C3lly beneath the center chamber, and the necessary locks for food and supplies^ feed-through connec- . 

systems (or life support, operating control, commu- tions for monitoring instruments, and commuhica-^ 

nication, fire protection, water conditioning, instru-d; tion penetrations, .have been designed to support 
mentation, and data acquisition. Three separate ’ diver habitation for 90 days. . ^ ‘ 

atmosphere conditioning systems- control- chamber The central dry chamber provides access for diver 
temperature, humidity, oxygen make-up, and the ~ -&Yrttr*innc. intn tht* w&t rhxmhpr in ' whirh th& Rnvf^f 


^ . ...... . 1 1 _ ^ ^gj&cursioriijntq the wet chamber,.\iri:whicK: tf£;env? 

removal of carbon dioxide, particulate*, matter, and ronmenta! parameters of temperature, light; leveF^ 
contaminants. : Computer terminals in the control ^and pressure are controlled by-topside personnel to 1 
room provide immediate access to the centra! data meet individual project requirements. Water temper- > 
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(Continued from pg. 18) 

communication between chamber occupants and 
operator personnel, plus video monitoring of cham- 
ber activity. The system consists of four separate 
sub-systems which are as follows: head-set commu- 
nication system, intercom system, sound-powered 
system, and a closed-circuit television system which 
allows the chamber operator to observe the interior 
of each chamber. 

• The built-in-breathing system provides the capa- 
bility to supply chamber occupants with breathing 
gases which may differ from the chamber atmo- 
sphere, The gases and gas mixtures used for ex- 
perimentation, medical treatment, and casualty 
management are supplied to the chamber occu- 
pants through an oral-nasal mask. Mixed-gas can be 
supplied for all chamber pressures. 

• The oxygen makeup system provides for auto- 
matic replenishment of consumed oxygen with 
overriding manual injection capability for each of 
the chambers. 

• The inert gas pressurization and vent system for 
the complex provides for pressurization and depres- 
surization of all chambers. The chambers can be 
pressurized independently or in any combination, 

• The air pressurization system supplies the Com- 
plex with 360 psig of air for dives to 250 ESW, 

• The sanitary system removes liquid and solid 
wastes from the chamber under pressure conditions. 
The research, living, and diving chambers each have 
a complete sanitary system, 

• The fire-extinguishing system is a wet pipe sys- 
tem utilizing water as the extinguishing agent. Each 
of the chambers has a complete and separate sys- 
tem. 

• The potable-water system provides water for 
drinking and sanitary purposes to the living and div- 
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log chambers. Each chamber receives water from its 
own pressurized tank outside the chamber. The tank 
water level, system pressure, and hot water tem- 
perature are al! automatically controlled. 

• The test media or diving water conditioning sys- 
tem controls the temperature, turbidity, and mi- 
croorganism content of the water in the diving 
chamber. The temperature control of the system is 
completely automatic. Turbidity and microorganism 
content are regulated through fillers. 

• The atmosphere conditioning systems control 
the temperature, humidity, carbon dioxide, contam- 
inant, and particulate content of the chamber envi- 
ronment. Three closed -loop systems provide direct 
environmental control of the hyperbaric chambers. 

• The gas analysis system provides the means to 
analyze the various gases used throughout the facil- 
ity. The gas analysis system consists of four sub- 
systems: the sample input subsystem, carbon dioxide 
analyzers, oxygen analyzers, and trace gas analysis 
by a computerized scanning-type mass spectrometer 
and gas chromatograph. 

During operations, the hyperbaric complex is 
staffed by both military and civilian personnel, and is 
capable of supporting six human subjects inside the 
chambers for as long as three months. One of the 
most sophisticated hyperbaric systems in the world, 
the NMRI Chamber Complex is dedicated to the 
basic research necessary to extend man's depth and 
time mobility beneath the ocean. 


Next issue : FACEPLATE will feature NMRI's ongoing 
biomedical research activities in seven different pro- 
gram areas. 
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ICDR Stephen VV. Debpbne, USN 
and PH2 Mark Faram, USN 
Mobile Diving and Salvage Unit TWO 

U.S. Army phuUis by 5p4 Akin Atliim and 
SSGCary fCieffor, courtnyNUj. Sam Rrucc. 

O n January 13, 1982, the late 
afternoon snow was falling 
like pillow cases in the nation's 
capital. Many government offices 
had already closed, sending thou- 
sands of employees to fight their 
way home through frozen streets. 
National Airport had secured 
operations earlier, owing to the 
extremely poor visibility and run- 
way conditions, but had reopened 
at about 1500, 

Fateful Takeoff 

Air Florida Flight 90, with a total 
of 79 passengers and crew mem- 
bers onboard, had been waiting 
for operations to resume for about 
two hours. At 1559, the tower 
gave Flight 90 permission to take 
off at "pilot's discretion". 

The Boeing 737 began to roll on 
a scheduled flight to Tampa, Flor- 
ida. However, as soon as the air- 
craft cleared the runway and 
headed out over the Potomac 
River, it apparently began to lose 
power. After struggling to attain a 
maximum altitude of about 400 
feet, it plummeted down, striking 
the 14th Street Bridge, one mile 
north of th e airport. After impact- 
ing the bridge, the aircraft struck 
the river, the ice shredding the 

Recovery operathm> in pnqpt 1 ** on the 
Potomai River at the Nth Street Bridge 
lYiidiingtfifi iVatnm.it one mite 

south, i> vhihle af lop of photo* 

F^r*tSnr> 1 09'? 
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£CDR Stephen W. Defoptanv, USN 
and PH2 Mark Faram, USN 
Mobile Diving and Salvage Unit TWO 

U.S, Army photo* by 5p* Abn Ailjms jnt! 
SSG Gary Kjefftr, courtesy Maj, Sam Bruce. 

O n January 13, 1982, the fate 
afternoon snow was falling 
like pillow cases in the nation's 
capital. Many government offices 
had already closed, sending thou- 
sands of employees to fight their 
way home through frozen streets. 
National Airport had secured 
operations earlier, owing to the 
extremely poor visibility and run- 
way conditions, but had reopened 
at about 1 500, 

Fateful Takeoff 

Air Florida Flight 90, with a total 
of 79 passengers and crew mem- 
bers onboard, had been waiting 
for operations to resume for about 
two hours. At 1559, the tower 
gave Flight 90 permission to take 
off at "pilot s discretion'". 

The Boeing 737 began to roll on 
a scheduled flight to Tampa* Flor- 
ida. However, as soon as the air- 
craft cleared the runway and 
headed out over the Pulomac 
River, it apparently began to lose 
power. After struggling to attain a 
maximum altitude of about 400 
feet, it plummeted down, striking 
the 14th Street Bridge, one mile 
north of the airport. After impact- 
ing the bridge, the aircraft struck 
the river, the ice shredding the 

Recovery operations in progress on ihe 
Potomac River at the 14th Street Bridge 
Washington National Airport, one mile 
south, is visible at tfjpoiphato. 
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'This salvage operation was a tragic human drama of unusual proportion. 
The members of the joint services team shared the physical and emotional 
stress, and responded with a spirit of spontaneous cooperation, selfless 
professional dedication, and extraordinary compassion .... They faced 
almost impossible odds and extreme adversities of weather. Yet, with a 
methodical perseverance and resolve, they achieved the impossible." 

LCDR S.W. Delaplane, USN, On-Scene Commander 


Recovery of tail set lion on January l? f 
factor on previous day was - 47 a F. 

fuselage like a serrated knife. The 
tail section separated and allowed 
five passengers to exit into the 
frigid water to be rescued by a 
U.S. Park Police helicopter and 
other units responding to the 
disaster. As nightfall descended, 
rescue operations continued. The 
bodies of seven additional passen- 
gers were recovered before opera- 
tions were secured by Deputy 
Chief Connors of the Metropolitan 
Police Department. 

"Blueprint'' Operation 

In the aftermath of this disaster 
emerged a salvage effort which 
can be best characterized as a 
blueprint in professionalism and 
cooperation. At the request of the 
Police Department, Department of 
Defense resources were mobilized 
throughout the night to support 
the recovery of missing passengers 
and aircraft wreckage. By 1 300 the 
next day, a joint services recovery 
team had been assembled.* 

Three surface-supplied diving 
units were established under the 
overall supervision of MMCS 


*The joint services team included detach- 
ments from Mobile Diving and Salvage 
Unit TWO, Little Creek, VA; Naval Explo- 
sive Ordnance Disposal School and Tech- 
nology Center, Indian Head, MD; Coast 
Guard Atlantic Strike Team, Elizabeth 
City, NC; and the 66th and 115th Engi- 
neering Detachments, Fort Bel voir, VA. 
LCDR Stephen Delaplane, Commanding 
Officer of MOBDEVSALU TWO, was des- 
ignated On-Scene Commander. 


relatively mild 17°F temperatures. Wind -eh ill 


(MDV) Wetzel, By mid-afternoon, 
Dive Unit 1, comprised of Army 
and Coast Guard divers operating 
from a barge, commenced survey 
operations. Dive Unit 2, com- 
prised of Mobile Diving and Sal- 
vage Unit TWO (MOBDIVSALU 
TWO) personnel under the super- 
vision of MMC(DV) Herman, be- 
gan setting up the fly-away diving 
system onboard a U.S. Army LCM- 
8 from the 464th Transportation 
Boat Company, 

Dive Unit 3 was to be manned 
by Explosive Ordnance Disposal 
(EOD) personnel urrdef the super- 
vision of GMGCS Richardson and 
HTCS(MDV) lejeune. The diving 
boat from the EOD School had 
been operating in the Patuxent 
River, in Maryland, but was 
ordered to proceed to the crash 
site shortly after the crash. Ice 
jams were hindering the transit, so 
the USCG Cutter CAPSTAN was 
dispatched to break ice and escort 
the EOD diving boat to the site. 

Ice Floes and Wind-Chill 

Friday, January 15, dawned in 
the glaze of a -20°F wind-chill, 
an environmental factor which 
would prevail throughout most of 
the operation. A briefing was con- 
ducted for all dive unit personnel. 
The briefing detailed the opera- 
tional organization and addressed 
the aspects of press relations, the 
body recovery procedures, opera- 
tional safety and cold -weather 
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/Above: Crash site at bridge , near Wash- 
ington Monument. Right: US. Army divers 
from 30th Engineering Battalion , Ft. Betvoir. 
Below: 1/.5 Na vy' MK 12 diver from MOB 
DIVSALU TWO. 




medical precautions. In some re- 
spects, this "all-hands" meeting 
was like a class reunion, as many 
Navy, Army and Coast Guard div- 
ers were reacquainted after gradu- 
ating from the Navy diver training 
facilities at the Navy Yard in Wash- 
ington, D.C, and Panama City, 
Florida. 

After breaking and moving the 
ice floes which had formed over- 
night, Dive Units 1 and 2 set about 
their assignments* Initial surveys 
showed that the aircraft was badly 
demolished but well concentrated. 
As bodies were located, they were 
brought to the surface and turned 
over to representatives from the 
Medical Examiners Office. After a 
36-hour transit, the EOD dive boat 
arrived In the afternoon. 

Diving operations commenced 
from all three dive units at 0800, 
Saturday, January 16, U + S. Army 
engineers set up a grid of the im- 
pact area which was utilized to 
establish the location of the 
wreckage. Surveyors on the beach 
would, at the request of Dive Unit 
supervisors, provide a grid loca- 
tion which was correlated to a 
specific diver's location. As a 
result, a very detailed map of the 
impact area was developed. 

The flight recorders were of very 
high interest to the National T rans- 


po nation Safety Board investiga- 
tion, These units were equipped 
with underwater "pingers" and 
had been located by divers. How- 
ever, access and recovery were 
precluded by a large pile of debris 
which was resting on top of them. 
At the end of the day, the tail sec- 
tion was rigged for lifting; the 
bodies of 50 victims had been re- 
covered so far. 

The next day, winds of 30 knots 
plunged the wind chill to -47°F 
and necessitated terminating div- 
ing operations. The respective 
teams spent most of the day just 
running equipment and maintain- 
ing adequate cold weather protec- 
tion, Diving operations were 
attempted, but exhaust and air 
control valves kept freezing in the 
frigid air, 

Brito High Gear 

Monday, January 17, brought a 
"tropical heat wave" with tempera- 
tures rising to 17°F. The tail sec- 
tion was lifted and an additional 
seven bodies were recovered. A 
U,5, Army underwater radar to- 
pography unit sonar-scanned the 
impact area by helicopter and in- 
flatable boat to develop an under- 
water picture of the wreckage. 
The results were then coordinated 
with dive unit assignments. 
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Attempts to lift the main fuse- 
lage and cockpit on January 19 
had not been successful How- 
ever, the next morning, the flight 
recorders were located and recov- 
ered on the first dive. The main 
fuselage was rerigged and suc- 
cessfully lifted. The cockpit and in- 
struments were also recovered. At 
the conclusion of this "tonnage 
day", approximately two-thirds of 
the wreckage had been recov- 
ered; all but six bodies had been 
recovered. 

Bittersweet Conclusion 

Operations on January 21 and 
22 were very productive and at 
the commencement of diving 
operations on Saturday, January 
23, about 85 percent of the aircraft 
had been recovered. There re- 
mained but one body to recover; 
that of a six-month-old infant boy. 
Considering the odds against re- 
covering all the bodies the results 
to date were considered phenom- 
enal; yet, with a fervent resolve, 
the divers began operations intent 
on achieving the impossible. At 
0730, thirty minutes into the first 
dive, the child's body was recov- 
ered. The remainder of the day 
was spent recovering aircraft 

(Continued on page 30) 
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Above: On January 20 r one week after crash, mam fuselage was recovered. Flight re coalers and 
cockpit were brought up the same dav By the twelfth day, 95 perc ent of !he wrvc kage and ati 
of the victims' bodies had been recovered. Below: One team from US. Army iOrfr f nginvenng 
Battalion , Ft Be i voir, Virginia 
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W ednesday, January 13, had 
been a fairly routine day in 
Little Creek, Virginia, for Mobile 
Diving and Salvage Unit Two 
(MOB Dl VS ALU TWO) and its 
Commanding Officer, LCDR 
Stephen Delaplane. Heading out 
the door, LCDR Delaplane remem- 
bered that one last call that had to 
be made. Returning to the quar- 
terdeck, he called his Executive 
Officer. LT Andrew Hammond an- 
swered with a startling statement: 
"You won't believe what 1 just 
heard on the rad io. A plane crashed 
in the Potomac River near 
Washington National Airport," 
LCDR Delaplane rushed to a 
nearby television room to confirm 
the news. In a blinding snow- 
storm, Air Florida Flight 90, a Boe- 
ing 737 jet aircraft en route to 
Tampa, Florida, from Washington, 
D.C., had struck the northbound 
span of the 14th Street Bridge after 
takeoff and plunged into the icy 
Potomac River. 

Units Mobilize 

As the disaster unfolded, LCDR 
Delaplane put a diving crew on 
standby and began preparations 
to deploy a support team, should 
his unit be tasked. 

At 0230, January 14, the call for 
assistance came. 

Meanwhile, members of the Na- 
val School, Explosive Ordnance 
Disposal (EOD), Indian Head, 
Maryland, were also being mo- 
bilized. 

By the afternoon of the day fol- 
lowing the crash, LCDR Delaplane 
had been designated On-Scene 
Commander of the recovery and 
salvage operation which would in- 
volve divers from his unit, the 
EOD School, the Coast Guard At- 
lantic Strike Team from Elizabeth 
City, North Carolina, and Army 
divers from the 86th and 511th 
Engineering Detachments, Fort 
Be I voir, Virginia. 
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Teamwork was exemplify fh rough ouf the 1 2 -day operation. 


(Continued from page 19} 

wreckage and planning the demo- 
bilization of an extensive, on- 
scene support ''flotilla". 

The operation was officially ter- 
minated at 1630 January 25, 1982. 
In the twelve-day operation, 95 
percent of the aircraft, all critical 
wreckage, and 68 bodies had been 
recovered. Demobilization was 
progressing according to sched- 
ule, and by 1300, January 27, all 
that remained as a reminder of the 
disaster and the subsequent recov- 
ery operation were a few snow 
fences which had been erected as 
security barriers. 

Under a Microscope 

This operation was technically a 
routine aircraft recovery opera- 
tion. The extremely cold weather 
conditions had caused some de- 
lays, but hot-water suits, MK 12 
dry suits, and Unisuits provided 
more than adequate diver thermal 
protection for over 130 dives with 
up to three-hour bottom times. 
The fact that the impact area was 
relatively small, well-defined, and 
accessible to land cranes expe- 
dited the operation, 

A unique aspect of this opera- 
tion was its nationwide visibility. 
Every salvage operation has its 
own set of management require- 
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ments and in this operation the 
visibility demanded the quintes- 
sence of professionalism, propri- 
ety, and sensitivity from every 
participant. ADM H.D. Traine II, 
Commander-in-Chief, U.5. Atlan- 
tic Fleet, best summarized this 
aspect of the operation in his com- 
ments: 'The performance you 
demonstrated in Washington is a 
classic example of what we mean 
by professionalism. Because of the 
high interest, you all were virtually 
operating under a microscope . , . 
and yet you came through with 
flying colors and you made the en- 
tire Navy and the nation proud of 
you/' 




Probing for wreckage in the frozen Potomac River . 
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EOD DET 21 team prepares fo explode a charge on ihe hull to gain access to the ship s interior 
where crewmen were believed to be trapped. 


Rescue helicopter from Fleet Composite Squadron 5 (VC-5) during recovery operations. 
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initiated it electrically. This at- 
tempt failed due to an electrical 
short in the cable reel. The cable 
reel was repaired, but darkness 
prevented continuation of rescue 
efforts. 

During the night, the rescue 
team assembled to review the 
situation and plan the next steps. 
Any attempt to put divers in the 
water was determined to be ex- 
tremely dangerous due to rip 
tides, sheer coral high waves, and 
the presence of numerous sharks. 
It was agreed to concentrate 
efforts on the above- water line 
areas. 

The Final Toll 

At dawn, two holes were cut 
with flex-linear and MK 7 MOD 7 
shape charges and the destroyer's 
interior spaces were inspected. 
Unfortunately, no survivors were 
located. 

The final casualty toll stood at 49 
crewmen dead and 30 missing. 
Only 18 crewmen had survived. 

MOUNT HOOD was relieved in 
the late afternoon by the Philip- 
pine Navy destroyer BATANUAS 
(PS 74) and proceeded to Manila 
with the dead. In Manila, RADM 
Simeon Alejandro, Philippine Navy 
FI ag-Off icer- i n -Cha rge, ex p ressed 
his personal appreciation to De- 
tachment 21 and the officers and 
crew of MOUNT HOOD for their 
arduous efforts to recover the 
casualties of DATU KALANTIAW. 

Rescue Team Personnel 
Detachment 21 

LTJG DeSimone (Officer-in-Charge) 

BM1 (DV) Murphy 
GMG2 (DV) Lounsbury 
BT2 (DV) Maves 

Additional Divers 

LCDR Boyd (CTF 73 Salvage Officer) 

LCDR Sterling (SRF Diving Officer) 

HT1 (DV) Hettenhouser (SRF) 

BM2 (DV) Brigham (SRF) 

BM2 (DV) Smoot (SPECWARGRU ONE) 

BM3 (DV) Troutman (SPECWARGRU ONE) 
HM3 (DV) Hancock (SPECWARGRU ONE) 

Philippine Navy Liaison 

LTJG Austria, RPN Oft 
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Naval Institute Takes a Bow at 40 



IJy THOMAS A, NONfiMAKEU to The Washington 

Navy diver Pete Holden exercises in NHRI hyperbaric chamber to test heart and lung fitness* 



Research Center Has 
Glorious Record , But 
Faces Fund Cutbacks 

By CRISPIN Y. CAMPBELL 

Special to The Washington Post 

T he Navy Medical Research Institute* 

where the nation's first astronauts were 
trained and where research advances 
include the development of techniques 
that made sperm hanks possible, observed its 
40th anniversary Saturday, six months early* 
Sources at the Rethesda institute, which 
opened its doors on Oct. 27, 1942, say one reason 
for the early celebration was to emphasize, while 
Congress is considering next year's budget, the 
harm that funding cutbacks could do to research 
work. 

Navy Commander Vem Schinski* the executive 
officer, said that while the institute’s budget had 
suffered some smalt cute, the real problem is that 
funding has not been increased to keep pace with 
inflation during the past few years, placing the 
institute in the position of not being able to keep 
up with the rising costa of research. 

Montgomery County Democratic Rep. Michael 
D. Barnes told the audience of some 200 naval 
and civilian well-wishers at. an open house 
Saturday that continued budget cuts and 
underfunding of research could jeopardize the 
advances being made at the institute 
" What is the commitment of the United States 
to the basic research that is done here?" Barnes 
asked. "Are we going to continue lo reduce our 
research budget and lose our (world) Leadership 
role?" 

Barnes said the recently passed Senate budget 
resolution for fiscal 1983 included an 18-month 
salary freeze that would affect the institute’s 400 
employes. He said cuts and reduced funding are 
"driving the best people out" of government 
service and added that he plans to fight for a 5 
percent raise for institute employes and other 
government research workers. 

Capt* James Vorosmarti Jr., the Navy research 
facility's commanding officer, said the institute’s 
accomplishments over the last four decades 
include work on the effects of heat stress on 
ships, development of protective clothing and 
development of repellents against sharks and 
disease-carrying insects, as well as advances in 
dental and radiation exposure research and tissue 
preservation. 

In the 1950s, the Navy institute became 
involved in training monkeys, and later human 
astronauts, for space flight* One of the major 
advances in this decade was the development of 
telemetry for transmitting astronauts' 
physiological data, such as heart rate and blood 
pressure, from air to ground* 

But not every development at the institute was 
serious. In July 1954, two monkeys, Pete and 
Repeat, escaped from the labs* According to 
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work laid during the five years preceding ms Lead* 
ership the institute moved heavily into research 
“in the areas of blood preservation, designing the , 
heart-lung machine and methods for fighting de- 
compression illness," or "the bends*” 

Capt, Henry Wagner, currently a section chief 
in the National Institute of Neurological and 
Communicative Disorders and Strokes* led the 
Navy Medical Research Institute from 1980 to 
1965* He said he couldn’t isolate a single event. 
But it was during Wagner's tenure that the insti- 
tute researched methods to combat typhus, ma- 
laria, schistosomiasis and encephalitis* ailments 
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By THOM-\8 A. NUNEMAKER— The Washington Post 

Past and present commanders of Navy Medical Research Institute, from left, Capt. Henry 
Warner, 1960-65; Capt. Otto Van Der Aue, 1956-60; Capt, James Vorosmarti Jr, present; 
Capt. Herschel Sudduth, 1965-70; and Tor Richter, a retired captain, 1970-74. 


Navy Research Center Takes Bow 


BETHESDA, From Page 1 * 

printed reports, scientists attempted to incapac- 
itate the monkeys by preparing “a banana loaded 
with enough dope to knock out a full-grown man ” 
But Pete, “not a grown man ” was not affected 
and subsequently was captured by two 11-year- 
old boys in Kensington* 

There was no account of what happened to Re^ 
peat, but the good doctors at the institute report- 
edly were hunting for him with another banana, 
“with a different dope guaranteed to knbck out a 
monkey*” 

Back in the laboratories, freeze-drying tech- 
niques were explored as they related to tissue pre- 
servation for grafting and other reconstructive 
surgery. 

The institute's tissue bank, which was estab- 
lished during the post-World War fi years, still 
leads the world in the procurement and storage of 
tissue* During the Vietnam War thousands of 
wounded soldiers were treated with tissue that 
was collected, preserved and shipped from the 
NMRI Tissue Bank. Currently the tissue hank has 
more than 4,000 collaborators involved in using 
tissues and continuing research efforts* 

Navy medical researchers also have pioneered 
advances in the treatment of septic shock and 
shock due to blood loss, development of heart- 
lung machines, studies of survival and resistance 
training, and frostbite therapy* 

In addition to the 1,000 people who attended 
the open house, four of the institute s former com- 
manders were on hand for the rain-dampened fes- 
tivities Saturday. In interviews, they discussed 
what they thought to be the most significant ac- 
complishment during their tenures. 

Capt. Otto Van Der Aue, commander from 
1956 to 1960, said that on the basis of ground- 
work laid during the five years preceding his lead- 
ership the institute moved heavily into research 
“in the areas of blood preservation, designing the 
heart-lung machine and methods for fighting de- 
compression illness ” or “the bends*” 

Capt* Henry Wagner, currently a section chief 
in the National Institute of Neurological and 
Communicative Disorders and Strokes, led the 
Navy Medical Research Institute from I960 to 
1965. He said he couldn't isolate a single event. 
But it was during Wagner's tenure that the insti- 
tute researched methods to combat typhus, ma- 
laria* schistosomiasis and encephalitis, ailments 


common to the tropical areas where the Navy was 
operating at that time. 

Capt* Herschel Sudduth, who headed the insti- 
tute from 1965 to 1970, pinpointed experiments 
that sought more effective ways to prepare and 
protect patients on the operating table. The end 
result was a technique to lower patients’ body 
temperatures for more successful open heart sur- 
gery* 


